


STATIONARY RADIAL ENGINE 


———— 





Size and complexity are not limiting factors in 


casting stainless chromium-nickel steels. This 
22,800-pound turbine wheel is believed to be the 
largest casting of its type and composition ever 
produced. 

Produced by The Midvale Company, Nicetown, 
Philadelphia 40, Pa., for Allis-Chalmers Manu- 
"eng Co., Milwaukee 1, Wisc., this casting is 
of the "18-8" type. It is only one of many ap- 
plications in which austenitic chromium-nickel 
stainless steels provide the utmost in long, de- 


pendable performance under corrosive and ero- 
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sive conditions. The unique combination of prop- 
erties offered by stainless steels merits your con- 
sideration of this material when designing new 


products or improving old ones. 





Over the years, International Nickel has accumulated a fund of 
useful information on the properties, treatment, fabrication and 
performance of engineering alloy steels, stainless steels, cast 
irons, brasses, bronzes, nickel silver, cupro-nickel and other 
alloys containing nickel. This information is yours for the ask- 
ing. Write for "List A" of available publications. 


THE INTERNATIONAL NICKEL COMPANY, ING. versos xv 
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In the Be NBOW 


“Trae Troly” Safety Conductor Systems 


MALLORY METALS 


outperformed all others by 
better than 10 to 1! 






“we are simply elated with the increase in 
performance we have had with the Mallory 
contact design!’ That’s the wav Benbow writes 


after months and months of grueling use. 





Their “walking” mobile electric svstem with 
chain teeth supplies a completely safe method 
ol electrifving portable tools and hoists. But 
Benbow did have a tough problem in making 
its unique current collector and “trac trolv” | 
system as long-lasting and trouble-free as it | 
was different. So, Benbow turned to Mallory 
for its experience and tough metals that had 


high conductivity plus longer wear resistance! 


Both Mallory engineers and metals came 
through with flying colors. By using Mallory 
3* Metal shoes and Elkaloy* A contacts on each 


Here is a phantom blow-up of the of the collector chain teeth, Benbow achieved 


heart of the Benbow " Trac Troly ^ e ‘ A 99 
system. Note the way Mallory excellent results on the toughest installations. 

Elkaloy contacts have been inserted 
in the collector chain teeth—for . : : 
positive contact that will give trouble- beat Mallorv's resources and skills in the spe- 


free service as long as the unit lasts. cial metals field. Write Mallory today con- 


This case history is added proof that vou can't 


cerning your problem. Let the engineers that 
helped Benbow help you! 


— * Reg. U. S. Pat. Off 


Special Metallurgical Products i 


SERVING INDUSTRY WITH 


. P.R. MALLORY 8. CO. Inc. Capacitors Rectifiers 
Contacts Switches 
A L L O 2 Controls Vibrators 

Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Metallic Materials 


ANNEALED COPPER POWDER with 


cellulose dope is more economical to solder 


mixed 


than alloys in the conventional rod, wire or 
sheet form. Same powder mixed with a borax 
flux results in similar savings when brazing 
hard metal tips to tool shanks. Method lends 
itself to joining irregular surfaces. 


NEW LEAD ALLOY for plating and process 
tanks outlasts the present 8-percent antimony 
composition asa corrosion inhib- 
itor. Cost savings realized over 
the long haul may be enough to 
stem the tide of conversions to 





rubber or ebonite linings. Tubu- 
r sections of the material can be usec 
lar sectio f tł t l I i 


for plating anodes, as well as cooling coils. 


new 


HIGH YIELD STRENGTH, both in compres- 
sion and tension, is the key property that air- 
craft designers require of wrought aluminum 
alloys. Growing tendency to use thin sheet for 
resisting compressive stresses in aircraft has 
brought the that heat-treatable 
alloys of the high Cu-Mg-Zn-Al type may be 
able to handle tensiles up to about 100,000 
psi. Above this figure, beryllium and titanium 
may become competitive. 


about belief 


SPRAYED ALUMINUM AND ZINC are reported 
to be the most economical mediums of protec- 
tion for metal surfaces subject to accelerated 


atmospheric corrosion. Aluminum 
e «f is doing yeoman service on rail- 
a we 


road cars and steel mill super- 

structures; zinc on ship hulls 
and bridge components. 

NICKEL ALLOY, devoid of copper and iron, 

is highly corrosion resistant, has good machin- 

ing properties. Reported to have complete 

freedom from seizing or galling whenin moving 


contact with itself or other metals, including 
stainless. Comes in cast form only; does not 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


require heat treatment. As-cast tensile strength 
is 50,000 psi; elongation, 7 to 10 percent; 
Brinell hardness, 145 to 165 (3,000 kg load). 


MACHINE PARTS pressed from stainless 
steel powders are getting the nod in applica- 
tions in which contamination cannot be toler- 
ated. Small cams are already in production 
and parts having surface areas of 24 sq in. 
and larger are under study. 


Nonmetallic Materials 


GASKET MATERIAL that resists oil and tem- 
peratures to 500 F is composed of Fiberglas 
cloth coated with silicone rubber. Sheet thick- 
nesses vary from 0.013 to 0.020 in. Already 
used for sealing aircraft engine rocker boxes, 
material has promise of wide application in 
the internal combustion engine, marine and re- 
lated industrial fields. 


CHEMICALLY TREATED PAPER wrapped 
around metal parts keep them free of rust for 
three to five years. Impregnant 
vaporizes slowly and maintains, 
in the package, an atmosphere 
that prevents corrosion even in 
the presence of some water. 





FLUORINE is being tried for a variety of new 
uses. The gas may help lubricate supersonic 
aircraft and guided missiles; the liquid may 
transfer heat, fill hydraulic systems and fire 
extinguishers; the solid compound may act as 
a hose material in fuel and oil systems, also 
as a non-corrosive filter medium for highly 
active chemical reagents. 


FLAME RESISTING FLUID for hydraulic sys- 
tems, welding machines, mining equipment and 
die casting processes does not give off nox- 
ious fumes at elevated temperatures, has high 
lubricity, good corrosion resistance, and is 
priced lower than comparable formulations. 


Continued on Page 5 










GLEASON BEVEL GEARS 


'versi, 


Builders of Bevel Gear Machinery for Over Eighty Years 
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SMALL MAGNETIC COMPACTS of ferrite 
crystals outdo many powdered iron materials, 
volume for volume. By varying the amounts of 
of Ni, Zn and Cu oxides in the sintered mix- 
ture, the Curie temperature, at which magnetic 
properties disappear, can be varied from 90 to 
280 C. Uses to date of lightweight material in- 
clude transformer cores, deflection yokes, 
magnetic accelerators and tubular antennas. 


WATER-PROOF ADHESIVE requiring no heat 
or pressure during application bonds torubber, 
metal, cork, concrete, glass, wood, plastics, 
tile and asbestos. 


Processes 


ONLY FIVE SECONDS are required to temper 
surfaces of small metal parts like ratchet 
wheels. An electromagnet holds 
part in the field of a powerful 
electronic heater. When proper 
temperature — 1,600 F, for ex- 
ample — is reached, magnet and 
heater currents go off automatically, allowing 
part to drop into cooling bath of oil. 





ABRASIVE BLASTING of clean die castings 
has threefold benefits — reduces porosity 
through cold working the surfaces, removes 
flash and burrs, and prepares the surfaces for 
for subsequent coatings. 


A MIRROR-LIKE LUSTER is produced on the 
surfaces of nickel, copper alloy, monel and 
aluminum parts in one simple dipping opera- 
tion. Time of immersion in a mixture of basic 
acids varies from 10 sec to 10 min, and tem- 
peratures range from room to 200 F, depending 
on the initial surface conditions and degree of 
polish desired. Steel and die-cast metals can- 
not be treated in this manner. 


METAL CASTING PROCESS simultaneously 
casts, molds, forges and coins metal parts to 
finished dimensions and does away with 60 to 
i" 70 percent of the machining nor- 
" x7 mally required in such opera- 
AN 4 tions. Metals including aluminum 
y | steel and copper alloys can be 
kE- formed by this process that is 
reported to achieve improvements in tensile 
and yield strengths of 10 to 40 percent. Toler- 
ances of 0.001 to 0.002 in. can be held. 
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FINISH FOR ZINC DIE CASTINGS used on 
exterior of late model cars is a triple plating 
consisting of 0.0005-in. layers of copper and 
nickle followed by a 0.0001-in. film of chro- 
mium. Surface satisfactorily withstands atmos- 
pheric corrosion and tarnishing agents 


Products 


LARGEST PRECISION HYDRAULIC PRESS 
for conveyor belts weighs 310 tons, has pla- 
tens 40 ft long that handle belts 
up to 72 in. wide. During the vul- 
canizing process, the tempera- 
ture of platen surface, equal in 
area to that of a bowling alley, 
is kept constant to within 2 F by eight syn- 
chronized controllers. 





TALKING DICTIONARY correctly pronounces 
any word in any language. When positioned in 
proper groove according to first letter of 
chosen work, a selector head engages one 
groove on a dictaphone-type master cylinder. 
Chosen word then appears in window above 
the cylinder and the sound of the word is 
heard over and over until machine is stopped 
or head is removed. 


BRIGHT, NON-GLARING HEADLIGHT for 
cars has a ring just behind the front lens. 
Silvered strips supported by this ring are til- 
ted like slats in a venetian blind so that most 
of the light from the bulb is directed forward. 
Remainder of the light is thrown upward and 
sidewise, resulting in non-glaring general illu- 
mination. 


FAST MAIL-LICKER seals 7,200 folded mail- 
ing pieces every hour. Pressure-sensitive cel- 
lophane tape in rolls from 1/4 to 

fe 1/2 in. wide does the job. Ma- 
chine handles paper in sizes up 


su to 2 x 13 in. Operates automat- 


I icly until paper runs out. 


AUDIO-VISUAL SIGNALLING without annoy- 
ing key clicks characterizes the Chime-Matic 
intercom system. Push a button and a call is 
announced by a modualted chime and signal 
light. Electronic voice circuits ''frame'' the 
human voice, cutting out background noise, 
and make it easily recognizable. 


Continued on Page 7 
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RIVNUTS solve tough 


fastening problems 
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TO ATTACH A MUDGUARD toa RIVNUT AT BOTTOM (above) 
bicvcle's tubular frame, designers 


fastens plywood walls to tubular 
used a standard flat-head Rivnut steel sections in trailer. Large 
The correct radius was ground into the 


BUS DESIGNERS used Rivnuts—the 
only one-piece blind rivet with threads 
to tasten seats to ply wood floor 


invil of the heading tool, which curved 
th at the same time the 
bulge was formed. The still-intact Riv 
ut threads provided a firm anchor for 





e Rivnut hea 


e attachment screw 


washer head and bulge in shank prevent board. Heading tool upset Rivnut, form 


Rivnut pulling through plywood or 
vibrating loose. Rivnut at top rivets 
steel sheet to opposite side of section 
One man can install a Rivnut from one 
side of work in two seconds. 


ing bulge under floor board. Splines or 
Rivnut shank took care of torque. At 
least 6 Rivnut threads remained clean to 
grip attachment screw. Many man-hours 
were saved in assembly 





THE PORCELAIN STEEL WALLS 
of this pre-fabricated building are 
securely fastened, vet easily re door l 
movable for moving or repairs—thanks 
to Rivnuts. Installation is made by one 


THREE PROBLEMS WERE SOLVED 
by Rivnuts in this kitchen cabinet 
Rivnut was installed 
from one side only, (2) It furnished at 
least 6 clean threads for attaching knob, 
man from one side of studding. Rivnuts and (3) It was installed after enameling 
require only very small hole, provide 
wide bearing surface. Cap screws threaded 
into Rivnuts attach walls 


WALK-IN REFRIGERATOR uses 

special-type Rivnuts to attach 

hinges to door made of steel sheets 
and sponge insulation. Spacer head allows 
upsetting of Rivnuts deep in door. Riv 
nuts form compression fit which--com- 
bined with closed Rivnut end- provides 
positive sealing. Clean threads take hinge 
attachment screws 


without marring the finish. Rivnuts im 
proved product quality, saved many man 


hours on this job 
SEND NOW 


B.F Goodrich 
FOR FREE RIVNUT 


DEMONSTRATOR 
Have a fastening proble c 
the help of Rivnut « leer 

Ask also for free demonstrator 
that shows with motion how 


Rivnuts work. Explains con 
struction. Gives applications 
Write to The B. F. Goodrict 
Company, Dept PE-11 

Akron, Ohio 










The only one-piece 





blind rivet with threads 
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SIMPLICITY of operation and freedom from in- 
terference are features of Sylvania’s new tele- 
vision receiver, their first venture in this 
field. Pictures are automatically ‘‘locked’’ in 
synchornization both vertically and horizon- 
tally. Contrast range remains practically con- 
stant even with a change of as much as 5,000 
to 1 in signal strength. 


Components 


WITH THE AUTOMOBILE INDUSTRY well 
under its belt, the torque converter may start 
making a dent in the earth-moving, hoisting, 
industrial locomotive and rail 
car fields. According to one 
authority, the hydraulic trans- 
mission's ability to assimilate 
sudden changes in load and 
speed will make it possible to design power 
shovels that perform with the same circular 
scooping motion as that of human workmen. 


SODIUM-COOLED EXHAUST VALVES are 
now standard equipment for a full line of truck 
engines. Made of Silcrome-X steel and faced 
with Stellite, the aircraft-engine-proven parts 


can withstand temperaturesto 1,900 Fahrenheit. 


HIGH-FIDELITY RADIO SPEAKER has a 
dual-cone vibrating system that produces true 
sound reproduction over range from 40 to 
12,000 cps. A 2-lb Alnico V magnet has pole 
pieces and yoke arranged so that magnetic 
paths form a bridge network to provide equal 
flux density for two separate air gaps. 


TWO TYPES of cooling-system filter reduce 
sludging and overheating of automobile en- 
gines. One contains a chemically activated 
element that softens and cleans the coolant; 
the other removes sludge, grease and scale. 
When the latter is filled, a red ball becomes 
visible and a by-pass valve opens. 


COPPER FINS embedded in the stator lamina- 
tions of totally-enclosed, fan-cooled induction 
à motors extend beyond the core 
iron and conduct heat to the ex- 
ternal cooling air. Additional 
copper fins at each end around 
the windings form cylindrical 
heat exchangers. Motors of this design require 
little more installation space than do open- 
type units of the same rating. 
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SPIRAL-WOUND FACINGS made of asbestos- 
metallic yarns match specific clutch actions 
that characterize different clutch designs. 
Material is flexible for easy installation; re- 
duces torque variation and chatter under wide 
range of temperature and load conditions. 


LONGER LIFE is predicted for engines in the 
1950 Nash. Special feature is a new oil con- 

trol ring, the lowest of four on 
rici A7 , the pistons. The flexible assem- 
Js  bly derives its oil-wiping action 
$ a from U-shaped sections placed 
<=—F end to end. Tiny radial slots, 
0.001 in. wide, channel oil to the upper por- 
tions of cylinder barrels. 


ae A 







Testing 


REFLECTION-TYPE FILTERS restrict meas- 
urements in the infrared spèctrum toa selected 
band of wave-lengths without using expensive 
spectrometers. Filters are mirrors that produce 
interference fringes similar to a soap film, 
but with increased brilliance. 


TWANGING MACHINE simulates flexures that 
a tire cord or belt encounters in actual use. 
An electromagnet and voice coil ‘‘strum’’ a 
cord as it is stretched. Energy converted into 
heat is then measured electronically. 


THE SONIC BARRIER has been breached by 
the Navy’s Skyrocket jet plane. Bird-like in 
appearance and spanning only 25-ft. the Doug- 
..  lasedesigned speedster reached 
g Mach 1.03 in level flight at 
S 26,000 ft — a speed of 710 mph. 
` Design capacity of the craft is 
1,820 mph at 75,000 feet. 


THE ‘MEMORY SYSTEM’’ of the Mark IlI com- 
putor can store 64,000 digits, multiply two 
16-figure numbers in a fraction over twelve 
thousandths of a second. Problems are fed on 
a magnetic tape to a sequencing drum. ''Com- 
mands’’ from this drum are then represented 
as magnetic spots on eight storage drums. Re- 
cording heads finally scan these spots as 
they rotate at 150 miles per hour. 


MINUTE QUANTITIES of sulphur and its com- 
pounds can be detected with the Titrilog. Sen- 
sitive to one part in a hundred million, device 
is already monitoring natural gas lines. 








Left—5 of the 55 pieces of luggage im the smart Samsonite line, 
All ere now equipped with lustrous, solid brass fittings to make 
Samsonite Luggage look better longer. 


Revere Brass Strip selected for its unusually fine, uniform grain after hardware is formed. 


@ The name Samsonite has become synonymous with quality 
luggage the country over. It has a reputation to uphold. 
For that reason, when the brass plated fittings with which 
this luggage was initially equipped, started to tarnish and 
show signs of premature wear, the Samsonite people did 
a double-take. After consulting with their own engineers 
and the Revere Technical Advisory Service it was decided 
that nothing less than solid brass would be in keeping 
with so fine a line of luggage. Revere Brass Strip, because 
of its very fine uniform grain, was selected for the job. 


Samsonite was extremely pleased with the results. They 
found that after the luggage hardware was formed it had 
just the lasting, lustrous quality they were looking for. A 
fitting Companion for the smart Samsonite cases. Now, all 
external hardware and the internal fittings, where rusting 
would be detrimental, are of solid brass. Even the keys, 
usually stamped, are of solid brass, coined and milled. 


Perhaps Revere Brass or some other Revere Metal can be 
of help in cep your product—cutting your produc- 
tion costs. Why not tell Revere's Technical Advisory 
Service about your metal problems? Call the Revere Sales 
Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I1l.; Detroit, Mich.; Los Angeles and Riverside, 
Calif; New Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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OUTSTANDING FEATURES 


recommender! 


112 PAGES 


OF DESCRIPTIVE AND ENGI- 
NEERING DATA ON THE COM- 
PLETE LINE OF MOUNTED AND 
UNMOUNTED LINK-BELT BALL 
AND ROLLER BEARINGS. ... 





IF YOU USE BEARINGS, YOU 
SHOULD HAVE THIS NEW 
CATALOG! 


Send for YOUR COPY ... 
today! 





COMPANY, 519 N. Holmes Ave., Indianapolis 6, Indiana 


LINK-BELT 


(or your nearest Link-Belt office or Link-Belt bearing distributor): Please send Catalog 2550 
NAME 
FIRM 
STREET ADDRESS cry ZONE STATE 
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EASY TO WIRE 


All terminals can be reached from 
the front; large pan-head screws 
give ample bearing surface for 
screwdriver. Just strip wires, slide 
them under terminal clamp which 
rides out with the screw, and 
tighten screw. These new G-E a-c 
contactors are available in NEMA 
sizes OO, O, 1, 2, and 3, rated up 
to 50 hp at 440 volts 


P Designed to be used 
with the greatest 
of ease! 
Magnetic 
Contactors 


...in a complete, all-new line 


EASY TO INSPECT 


By loosening two captive 
screws to lift off the burn 
resistant arc hood, you quickly, 
completely expose the con 
tacts, simplifying inspection 
and maintenance. All contacts 
can be removed without dis 
turbing connections to ter 
minals. A screwdriver is all you 
need for inspection. 


EASY TO CHANGE CONTACTS 


In sizes 00, 0, and 1, contacts 
can be changed from nor- 
mally open to normally closed 
(or vice-versa) with no extra 
parts. Just remove two screws 
and take out the moving con- 
tact head. Then depress the 
spring slightly (it's held in 
place permanently), roll out 
and reverse the contact 


Propuct 


GENERAL @@ ELECTRIC 


[ENGINEERING 


EASY TO CHANGE INTERLOCKS 


To meet individual control circuit 
needs, interlocks in all sizes can 
be changed from normally open 
to normally closed, just like the 
main contacts. Extra double 
circuit interlocks with interchange- 
able contacts are quickly added 
to either side of the contactor 
This means four extra interlocks! 


See Bulletin GEA-5154. 


NOVEMRER, 


1949 








SENSITIVE RELAYS 
FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You'll find 
the right one among General Elec 
tric’s standard Type GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate on 
minute frequency, voltage or current 
changes in a circuit, and, where nec 
essary, to initiate corrective action 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con- 
trol where you need precise regula- 
tion of current, voltage, and speed. 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu- 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap 
plied to the control of motors 
from !, hp to 200 hp. See Bulletin 
GEA-4889 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 volts a-c or 24 volts 
d-e—makes it withstand severe vibra- 
tion. See Bulletin GEC-207 
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HIGHLIGHTS 





Switch to the Switch 


Yes, more than 10,000 circuit combinations and oper 
ation sequences are possible with this versatile control 
and tranfer switch —the General Electric Type SB-1. 
Because its many sfandard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low- 
capacity circuit. Construction features include silver- 
to-silver contacts, anti-arcing barriers between ad 
jacent circuits, and sturdy Textolite face plates. 

For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part contacts, gears, shunt connec- 
tions, and even the handles. 

Both the SB-1 and SB-9 mount on panels !4 to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four weeks' 
delivery! See Bulletins GEA-4746 (SB-1), and GEA 
4114 (SB-9). 

















General Electric Company, Section F668-76 
Apparatus Department, Schenectady 5, N. Y. 


! 
l 
I 
I Please send me the following bulletins: 
i | GEA-2961— Type GTR relays 
| ] GEA-4114—Type SB-9 switch 
GEA-4746—Type SB-1 switch 
I | GEA -4889— Electronic amplidyne 
I GEA-5154—A-c motor contactors 
l ]GEC-207 —Size 2 switchette 
| CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
I PRODUCT ENGINEERS! You'll find “everything electric" for 
l machinery manufacturers in the General Electric section. 
I 
I 
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Company 
Street 


City 
















Ingersoll Nine Station Machine 
—(partial view) milling and boring 


cylinder blocks. 


OR CONTROL operates every auto- | 
his New automotive engine plant 


rement. Standardized comp 
erform a specific con- 

trol function, are all physically propor- 

tioned to makeup compact, attractive con- 
trol panels. There is no wasted space—yet 
there is complete accessibility for speedy 
inspection and maintenance. Square D con- 


trol is designed for machine tool service. 


SQUARE D MOT 
c machine tool in t 


ures show only a few 
are D 


mati 
These pict requi onents, 
e tremendous battery of Squ each designed to P 


e tools in one of the 
d most modern auto- 


of th 
controlled machin 


country's newest an 


motive engine plants. 
There are sound reasons for selecting 


Square D. Unusual completeness of line 
satisfies virtually any ACor DCapplication 


— 


"- 


Write for Machine Tool Control Bulletin 207 describing Square D's complete line. 
Address Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin 


SGQURRE [) EBMPRNY 


LOS ANGELES 
















DETROIT MILWAUKEE 
ARE D de MEXICO, S. A. MEXICO CITY, D.F. 


ATT ee EE 

SEE ttt ttt tte 
Pr one 
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à i ^ Kingsbury Machine —chamfering and 
Foote-Burt Machine —reaming and forming ball seat, ond drilling oil hole 
facing valve guides in cylinder heads. qn rocker arms. 


Cincinnati Mill-Broach Machine— 
milling and broaching cylinder heads. 


Krueger- 

Barnes 

Machine—drilling 

12 smoke holes in 

piston oil ring groove. Baush Eight Station 
Machine—drilling and 
reaming cylinder blocks. 
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REEVES widens the work range of machines—to handle 
more shapes, sizes, materials. Example: REEVES Vari- 
Speed Motor Pulley (right) on press brake (left) enables 
operator to vary ram speed, in bending, braking, punch- 
ing and other operations, when parts of varying size and 
weight are in production. 





REEVES synchronizes parts of one machine, or machines 
in series. Example: To insure perfect control of shrinkage 
of cloth, of whatever fabric is being “preset”, with this 
new Van Viaanderen Boil-Off Machine, five REEVES Speed 
Control units are used. A REEVES Motodrive varies the 
speed through the entire range, as desired, and four small 
REEVES Transmissions drive the four pairs of drums. 


REEVES compensates instantly for variances in weight, 
liquid level, temperature, etc. Example: To accurately 
maintain uniform boiler pressure of this stoker, REEVES 
Variable Speed Transmission automatically increases or 
decreases speed of the grate travel in response to the 
steam demand. 





T» 


[end 
L [II T 


REEVES accurately regulates conveyor speeds—even to 
fractions of an inch per minute. Example: On this Mold 
Conveyor, used in a Michigan foundry, a REEVES Variable 
Speed Transmission varies travel speed of parts and co- 
ordinates the work of men and machinery throughout the 
foundry. 








REEVES accurately controls heating, baking, drying, cooling 
or chilling time. Example: A REEVES Variable Speed Trans- 
mission, driving through a gear reducer, gives the exact 
rate of speed required for annealing various kinds and 
thicknesses of metal, with this bright annealing furnace; 
pulls the metal strip through the furnace, and then actuates 
the coiling of metal strip. 


REEVES matches variances in number or individual skills 
of operators. Example: On this automatic stamping and 
punching press, using a 1740 rpm motor, two REEVES 
Vari-Speed Jrs. accurately regulate speed of production 
. «+ from 9,000 to 36,000 pieces per hour, according to 
size, shape and kind of part, and ability of the operator. 
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REEVES maintains uniform peripheral speed, or tension, 
of winding and unwinding operations, on increasing or 
decreasing diameters. Example: On this high-speed textile 
beamer, a REEVES Variable Speed Transmission, with 
hydraulic automatic control, automatically maintains uni- 
form tension and constant winding speed to assure uniform 
yarn texture. 





REEVES compensates for changes in consistency, density, or 
viscosity of materials in process. Example: On this marsh- 
mallow blending machine, two REEVES Vari-Speed Motor 
Pulleys (right) assure a uniform product by regulating 
speed of pumps which control the amount of air and in- 
gredients entering the blending chambers. 
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Designers and builders of more than 2,100 
different makes of modern machines have already 
licked their speed control problems by including 
Reeves Variable Speed Drives as standard equip- 
ment. You can do the same. The complete REEVES 
line of variable speed equipment, built around three 
basic units, offers you the widest selection of de- 
signs, sizes, Capacities, and speed ratios—with man- 
ual, push-button or completely automatic controls. 
And REEVES internal operating parts also are avail- 
able for easy incorporation within the framework 
of machines. A widely experienced REEVES Speed 
Control specialist will be glad to recommend the 
REEVES units best suited to your particular needs. 


Write for name of the REEVES representative nearest 
you and for catalog K23-3N. 


The Three Basic Reeves Speed Control Units 


VARIABLE SPEED TRANSMIS- — VARI-SPEED MOTOR PULLEY MOTODRIVE combines mo- 


SION for providing infinite provides an instantly vari- tor, speed varying mechan- 
accurate speed flexibility able speed drive within 4:1 ism and reduction gears in 
over a wide range— 2:1 ratiofor any constant speed single unit. Speed varia- 
to 16:1. Sizes—fractional motor. Sizes to 10 hp. tions 2:1 to 6:1 inclusive 
to 87 hp. Sizes to 20 hp. 


- 


< 





REEVES PULLEY COMPANY - COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of Speed Control Engineering 


x 





ACCURATE * VARIABLE 


Aeeves Speed OTA 


GIVES THE RIGHT SPEED FOR EVERY JOB! 





ELIMINATE 
GALVANIC CORROSION 


sPecierY ALCOA 


ALUMINUM FASTENERS 





You can prevent the galvanic corrosion that can 
result when dissimilar metals are used to fasten 
aluminum assemblies: Fasten aluminum with Alcoa 
Aluminum Fasteners. 

Alcoa Fasteners are available from stock with | 
Phillips heads for fast, slip-free power driving, or slot- | 
ted heads; in sheet metal, wood and machine screws; 
all popular sizes, standard threads. Nuts, bolts, 
washers, lock washers, solid or tubular rivets and 
cotter pins are also available. 

Investigate the low costs and sales advantages of 
Alcoa Aluminum Fasteners today. Write on vour s 
letterhead for free samples, specifying the type and 
size you’d like. ALUMINUM COMPANY OF AMERICA, 
618L Gulf Building, Pittsburgh 19, Pennsylvania. v 





EE ALCOA FASTENERS- 





INGOT SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS f 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS » FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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Step Up Erricrency... Stice Costs = = =f ey 


with VINYLITE Resin Coatings for Packaging automatic operation. This Sealking 


Carton ma Sealright ¢ Inc 


rt cut to efficient, profitable packaging 


You know it's right 


n depend on VINYLITE Brand Resin coatings 


for | ging to show you the way if a TT 








These versatile materials save time and money consum- e e 
ing steps in manufacturing ...simplify storage and ship- n í 
I pr Is provide the utmost in protection at 1 y 
( BRAND " 
r S tease oo sass 
Whatever the material—paper, metal or foil—there is a RESI NS E 
coating based on VINYLITE resins scientifically formulated 
| t re top performance. Your packaging can benefit 
| | 1 JAKELITE CORPOR ATION 
trom their use. Discover how they can be put to work for 4 I à 
Unit of Union Carbide and Car Corporation MAA 
y rr full information write to Department GY-10 ) Fast 42nd Street. New York 17. N. Y 
. 
: Prevent transfer of flavor! Greaseproof, mois Eliminate costly manufacturing procedures! One coat does the job of two! Chemical resist- 
t fM R tings keep s out Rugg flexible VINYLITE Resin coatings are ap ant VINYLITE Resin coatings do not flake from tubes 
plic flat steel- white on one side, tor the lining even those containing lather shaving cream 
ght colored on the other—before this container is formed save drying time... increase producti apacity. By 
* By R lds Met ( Finishing materials by Bradley and Vrooman Co. John L. Armitage & Co. 


merce 


APR 


"TT, 


LANDO tax e s 
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a treasure house of science 


¥-Belt Dynamometers 
Constant Temperature Room 
Physics Equipment Shop 
Physics Laboratory 

Technical Library 
Micro-Balance Room 
Microscopy Laboratory 
Special Instruments Laboratory 
Chemical Laboratory 
Technical Office 

New Products Laboratory 
New Products Pilot Plant 
New Products Evaluation Lob 
Adhesion Laboratory 

Pilot Plating Plant 


Physical Testing Laboratory 


19 
20 
21 





for engineers 







- EA CL r 


wn = Oy a o —————-S Row ——— 


Experimental Compounding ond 
Mill Room 


Product Engineering Drafting 
Room 


Specifications Work Shop 
Product Engineering Office 


Dark Room 





Metallogrophic Laboratory 





this is your new 
rubber laboratory 








In the U. S. Rubber is a new which you to work out 
Fort Wayne plant laboratory can use vour problems 
involving rubber- and all-rubber You will find and a staff of 
» bonded-to-metal products, too. here the newest chemists, physicists, 
parts and finest metallurgists, and 
equipment design engineers 
y with great experi reducing vi in automobiles and all other me 
: ence in bration, noise and truck chanical equipment 
x and wear with moving parts 


To explore the of this treasure 


possibilities house of science 
a New Square Span Reading of 
; Texas A & “ollege > 
Engineered Rubber Tee A 8 MU lege ^ 
ported in July Reader's Digest 


Products Division 





UNITED STATES RUBBER COMPANY 


Fort Wayne, Indiana, or 5850 Cass Avenue, Detroit, Michigan 








Tune in “Suspense'’’—CBS Radio Network 





i " ' 
Thursdays—CBS Television Tuesdoys 








fe m 


New beauty, convenience, economy has been raade possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 

City are the technical skills and production capacity for a new art ! 
rendered in plastics. The artistic skill of Auto-Lite's Art and " 
Style Division is available on matters of design and development. 

THE ELECTRIC AUTO.LITE COMPANY 


723 New Center Bldg., Detroit 2, Michigan e Bay City, Michigan 





plastics and metals 


Z 


UL 














No. 1239 
HIGH-SPEED PREDETERMINING COUNTER 


is furnished with electrical contact or mechan- 
ical knock-off lever. Speeds up to 2500 counts 
per minute. This is one of scores of V-R Stand- 
ord Counters. Write for 8-page Condensed 
Catalog to Veeder- 
Root Incorporated, 
Hartford 2, Conn. 
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what | count on 


... to keep me 
on top of my job!" 


JOE, here, has a mighty dependable assistant in this Veeder- 
Root High-Speed Predetermining Counter. He pre-sets one bank 
of wheels to the exact number of pieces he needs on any run. Then he 
starts his high-speed machine and forgets it... or does other work! 
No nerve-strain. No eye-strain. No guesswork. And no waste... for 
the counter signals him or acts to stop the machine right on the but- 
ton, without either shortage or surplus. 


Yes, among the many economies and advantages of Veeder-Root 
Counters, you can count on them to boost workers’ morale and keep 
it at high level. That’s one of the reasons why management and plant 
operating heads are coming more and more to specify production 
machines and equipment featuring built-in Veeder-Root Counters. 
And that’s why it's smart salesmanship to build Veeder-Root Counters 
into your product ...to bring a new utility to your customers. But 
how to do it? That's for us to show you. Just write. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 


Veeder-Root BClojUJN|TIEIRS 





In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 
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Gits Specifies Graphitar for Oilseal Assembly To Solve High Speed Sealing Problem 


€ Keeping the lubricating oil separated from liquids being pumped 

at high speeds and pressures was a problem for the Gits Brothers 

Manufacturing Co. of Chicago, until they specified Graphitar for the 

nose piece of their oil-seal assembly for pump manufacturers. Now 

the. Graphitar seal helps keep pumps operating smoothly despite 

operating conditions of 150 psi pressure, 4000 RPM and 150*F. temperatures. 

€ This is another typically difficult sealing problem diat Graphitar is solving in industry today. 
Graphitar seals seat themselves and form a drop-tight seal under conditions that many conventional 
seals cannot tolerate. Graphitar does not warp or distort under heat, it is corrosion resistant and 
mechanically strong. Graphitar is a carbon-graphite product that is self-lubricating and extremely 
light. It can be groundto tolerances as close as .0005” in small sizes. Our engineers may be able 
to suggest Graphitar applications that will improve the efficiency of your products. Send us your 


prints-for recommendations. without obligation. 


"Ask for your copy of the Graphitar catalog. 


GRAPHITAR 





DIVISION OF THE WICKES CORPORATION » SAGINAW, MICHIGAN 
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That's why Bodine Electric Company engineers 
chose the Gits Unit Seal for the Bodine “Group 4” 
worm gear reducer (shown here). Gits engineers then 
applied the Unit Seal without causing any redesign 
of the reducer. 

Gits Seals can solve your shaft sealing problems, too 
—effectively and economically. Send us your shaft seal- for informative, detailed booklet 
ing problems on any type of equipment, for prompt — ?^ the Gits line of shaft seals — 


complete with diagrams and illus- 
recommendations (no obligation). trations of various applications. 


GITS J3ROS.Mrc. (o. 
1838 S. Kilbourn Ave. * Chicago 23, lllinois 


% Note the Gits “Style FG"’ Oil Gauge and the Gits ‘‘Style KV"’ Oil Cup. Gits oils it, seals it, gauges it! 
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WE TAKE OUR 
RESPONSIBILITY SERIOUSLY 
e 
THE DOEHLER-JARVIS CORPORATION is the world's 
largest producer and finisher of die castings. That 


record has been built on four basic principles 
QUALITY + INTEGRITY + DEPENDABILITY * SERVICE 
Recognizing the responsibility that goes with our 
leadership in the die casting industry, we are dedicated 
to build our future on those same basic principles. 


H. H. DOEHLER 


CHAIRMAN OF THE BOARD 
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Packing unit molded from Hycar by Kirkhill Rubber Co., Los Angeles, California 





Swivel joints made by Chiksan Co., Brea, California 


How to twist a pipe, yet keep it leak-proof 


RANSFERRING liquified pe- 

troleum gas from tank cars to 
ships used to be a tough job. Dis- 
charge pipes couldn't be twisted or 
turned to hit the right spot, at just 
the right angle. 

But an easy way to do the job was 
found after two tricky problems 
were licked. One problem went by 
the boards when the Chiksan Ball 
Bearing Swivel Joint was developed. 
This unique joint makes it possible 
to twist and turn pipe to just about 
any angle. The other problem— 
leak-proofing the joint— was solved 
with a packing unit made with 
Hycar American rubber. 

Ihe Hycar Packing Unit, a flex- 
ible seal between the metal parts, 


exhibits minimum volume change 
under service conditions. It effec- 
tively stops leakage of gas or liquid 
flowing from one section to another. 
Swivel joints are used successfully 
wherever gases or liquids are trans- 
ferred or transported —such as re- 
fineries, chemical plants, dairies, 
food processing plants, bottling 
works and canneries. 


Hycar was chosen for the leak- 


Hy 





Ree US Pas Of 


Amonia Ruppe 


car 


proofing job because it has such a 
wide range of qualities. It is resis- 
tant to oil and gas, abrasion, and 
does not flow even under extreme 
pressures. Hycar compounds can 
be varied from extremely soft to 
bone hard, and made in many colors. 


Hycar may be just what you're 
looking for to answer a problem 

. to make better, more saleable 
products. For Hycar is used as a 
base material . as a plasticizer 
. as a modifier 
as an adhesive 


for vinyl resins . . 
for phenolics 

base .. . as a latex for coating or 
impregnating. Send for complete 
information. Just write Dept. HJ-11, 
B. F. Goodrich Chemical Company, 


Rose Building, Cleveland 15, Ohio. 


B. F. Goodrich Chemical Company ....-- 


GEON polyvinyl materials * HYCAR American rubber + GOOD-RITE chemicals and plasticizers 
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SET : “ n WANT MORE INFORMATION 
nit e : e on any of these fasteners? 
I 9, s i CHECK — and CLIP this strip. 


BY LA 


LAMSON LOCK NUTS: Fconom- 
ical, vibration- proof. Can be 
re-used repeatedly 


SEMS: Tapping and Machine 
Screws with Lockwashers 
attached. 


COTTER PINS: Steel, Brass, Alu- 


minum and Stainless Steel 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc 


LOK-THREAD ..TUDS: Thread 
locks and seals in standard 
tapped holes 


Wire Rope Clips: 


Hi- Center 
saddles, ex- 
tra-stredgth 
U Bolts 


PLASTIC INSERTS: To yourspec 
ot P disk of tal iie bended fisipanrt. ifications . ia production 


quantities 
But did you know that Lamson produces precision Screw Machine Products 
for many of the country's best known, "blue ribbon" manufacturers? 
Within this one organization are modern facilities for hot and 
cold heading, machining, grinding, broaching, bending, flattening, 
punching, drilling, heat-treating and plating. 
Add to these facilities Lamson's unsurpassed "know how" and you'll AIRCRAFT FASTENERS: AN Bolts, & 
understand why it's wise to check with Lamson first for small parts a Nuts, Screws, Studs and Cotters. 
production . . . Screw Machine, Upset or a combination 


THE LAMSON & SESSIONS COMPANY 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio è Birmingham e Chicago 


*1035” CAP SCREWS: Hi-Ten- 


sile heat-treated steel 


The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 


LOCK AWS 


STOVE 8QYNS (A6 BOWS WASHERS RIVETS 
ZAPPING SCRSNSS AOPE CUPS SET SCRENS ALOW BONS 


LUA ASO A NAL NNN LE AN 


ZONE STATE 








Electrical Engineer, machine tool company, says: 
“I think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, serv- 
ice factor. breakdown torque. and starting current all 
rated on a clear-cut. uniform basis we'll know in ad- 
vance that the motor will do the job." 


standardizalion 


- 





Chief engineer, portable tool plant, says: “I sim- 
plify design when I specify series-motor parts with 
NEMA standard dimensions for our portable tools. 
By designing tool housings to take parts conform- 
ing to these standards. I simplify case construction. 
obtain interchangeable motor design. and lower 


overall costs." 


Vice-President, washing machine company, says: 
“The use of standard washing machine motors helps 
our dealers to give dependable service. With stand- 
ard motors, the service man can take full advantage 
of the motor manufacturer’s motor-exchange and re- 
pair-service plans—take the headaches, and delays, 
out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The 


big thing about the new fractional-hp motor stand- 
ardization plan, to me is that we stand a better chance 


of getting ‘off-the-shelf delivery of motors when they 
are a big-production item, instead of a special. Also, we 
eliminate special jigs and fixtures, and the need for 
making universal mounting bases and adapter plates,” 
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Head of oil burner firm says: “Standardization of 
motors and parts is most important to our company. 
Our burners can be made in several sizes and types 
without changing the motor size or application, even 
when making improvements and new models. Stand- 
ardization means lower production and inventory costs 


for oil burner manufacturer and distributor or dealer.” 


GENERAL ELECTRIC 


700-99 
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Tru-Spot Flashlight—made from Kaiser 
uminuny s Ekco Products Company 


1919 North Cicero Ave., Chicago, 39. The 
one-piece seamless case is 6%. inches long 
lto inches in diameter. with a flared top 


2 inches in diameter 


Drawn from a blank...with no annealing! 


In cight casy stages the ‘Tru Spot 


Flashlight case is drawn froma blank 


M4 Kaiser 


without a single anneal! 


\luminum -automatically 


Consistent high quality and work 
Kaiser Aluminum make 
this operation successful and eco 


Ekco profitable 


ibility of 


nomical—and give 


advantage s like these 


Lower manufacturing costs — duc 
to elimination of many steps in 
handling and fabricating. Low cost 
tooling set-up— because Ekco uses 
exactly the same equipment former- 
ly used for a more expensive metal! 
SOLD BY 


PERMANENTE PROD ¢ 


IS COMPANY 





Scrap loss is cut. Plating is unnec- od you use, Chances are you can profit 
essary because a bright, lasting finish with Kaiser 


the versa 
is produced merely by buffing! le metal that combines strength, 


\luminum 


And the sturdy seamless case has 
unmatched sales appeal! 


durability, lightness, workability 


Call any Permanente Products’ sales 


No matter what fabricating meth otiu 


Ka 


for more information, 


Permanente Metals 


PRODUCER OF 





JQ 





KAISER BUILDING. OVKE AND 12, CALIFORNIA OFFICES IN: Atlanta 
Boston ¢ Chicave « ( cimnat © Cleve e Dallas >» Demer ¢ Detro . Houston » Ind imapolis * KansasCitv è Los Angeles 
M ikee * Minneapolis e New York + Oak Le Philace ie Portland, Ore. © Rochester, N.Y. © Seattle © Spokane © St. Louis « Wichita 
INPORI Ortrict OAKLAND CALIFORNIA . WARE HOLS DISTRIBL TORS IN PRINCIPAL CLites 
6 
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NATIONAL OIL SEAL LOGBOOK 





CORRECT PRESS-FIT 


NECESSARY FOR EFFICIENT 


OIL RETENTION 


It is obvious that a metal-encased oil seal, no 
matter how well designed and carefully manu- 
factured, will not perform efficiently unless 
installed in an accurately machined bore. Yet, 
many times it is true that proper care is not 
exercised during course of production to prepare 
the housing bore to accurate press-fit tolerance. 

To achieve a good seal at the O.D. of a 
metal-encased oil seal, it is necessary to machine 
the bore to + .001” of the nominal oil seal 
diameter. This bore should also be chamfered 
at outer edge to prevent shearing of the oil seal 
case. The finish of the machining should be as 
fine as practicable so as to eliminate the possi- 
bility of scratching the oil seal case as it is 


NATIONAL RUBBER-COVERED SEALS REQUIRE LESS CRITICAL BORE 


in the finish 


rate O.D 





| Section of typical National rubber-covered oil 
seal. Note thin rubber section at O. D. ond rigid 





Newly developed National rubber-covered oil seals may make pos- 
sible important savings in machining and assembling costs. They 
are soft and flexible enough to form a perfect closure between the 
O.D. of seal and the housing bore, even allowing for minor flaws 
However, 
seals must be built upon a 
rigid steel truss frame with a 
minimum of rubber on the 
O.D. so as to maintain accu- 
dimension 
under all operating conditions 


steel truss frame eares? oftice 


—^—^Ó 
| 



















pressed into the housing. 
can result in bad leakage around the outer pe- 
riphery. In production, National metal-encased 
oil seals are gauged to within + .002”, which 
will provide an effective closure in the properly 
machined bore. In extreme cases special adhe- 


Even small scratches 


sives are sometimes employed to insure closure 
between o'l seal and housing bore. 


these 







and fit OIL AND FLUID 


SEALS 
® 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif 
Plants: Redwood City and Los Angeles, 
ct Calif.; Van Wert, Ohio 





CALL 


BUFFALO: 5 
CHICAGO: Room 2 4 Field B Ming, Cre 
CLEVELAND: 2!0 Heights 8 

DALLAS: 3 High P 
DETROIT: Room 1026 F 
HOUSTON: 673! Horrist 
LOS ANGELES: 2244 £ 





Arling e, 2280 
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MILWAUKEE: 647 
NEW YORK CITY: 
PHILADELPHIA: 40) N 
REDWOOD CITY, CALIF.: Broadw 
WEST SPRINGFIELD, MASS. 2 
EAST SYRACUSE, N. ME Roby Ave 
WICHITA: 340 North Fi Ave 
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MALLORY 
Takes Nothing For Granted... 


and the Eaton Manufacturing Company is Pleased! 










IT'S A SNAP TO SHIFT 
1. MOVE BUTTON 5) 


2. PUSH ena» 
ond your speed ratios 
eee 
are now doubled 
OR EKA E 


enabling you to match 
the load to the rood 
saving engine, 
time and fuel. 


The popular Eaton 2-speed truck axle is controlled by a 
little button. The driver moves it and the truck’s speed 
ratios are doubled in number. Crushing loads start with 
ease. Rough uphill hauls in quarries or in construction 
jobs are a cinch. And owners save wear, tear and money 
on their truck equipment! 

When planning the electric shift, the Eaton Company sub- 
mitted specifications for the required switch to Mallory. 


Mallory engineers looked at the design submitted to them 
with inquisitive eyes. Backed by the greatest pool of 
experience and skill in the field, Mallory engineers sug- 





gested manufacturing methods that resulted in appreciable Clean-cut, simple, long wearing and 
production cost savings at no sacrifice in performance. trouble-free, this Mallory-made switch used 


to activate the Eaton 2-speed axle is typical 
of the kind of product that has made 


Mallory “switch headquarters" for 


If you are in the throes of a design problem calling for 
precision electronie parts—switches, controls or resistors 
—it will pay you to call in Mallory engineers now. Their 
record in the industry is famous. Because they take 
nothing for granted, you'll be sure of getting the finest 


{merican industry. 
design at the best possible price. 


Precision Electronic Parts— Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


P.R. MALLORY 8. CO. Inc. Capacitors Rectifiers 

Contacts Switches 

A L L O P Controls Vibrators 
Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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A DEVELOPED 


AN IDE 


CO. 
GEUDER, PAESCHKE & FREY 


Ihis Stainless Steel Campbell “Counter 
Kitchen” came to us just as an idea. It 
was developed by G. P. & F. Models 
were made in our experimental labora- 
tory, construction perfected by our en- 
gineering staff, and the final product 
completely fabricated, assembled, wired 
for automatic electric operation, and 
polished to a satin finish...all as a 
part of G. P. & F. complete service. 


This is ius 


If you have "just an idea," or a need, 
G. P. & F. is ready to help you develop it. 
If you have a product that requires im- 
provement or redesigning to add beauty 
and lower production costs for a "buyer's 


Prominent companies, both large and 

small, are taking advantage of G. P. & F. 

service in the production of sheet steel 

and aluminum items ranging from auto- 

motive and farm equipment parts to 

enameled washing machine tubs and 
) stainless steel fruit juicers. 


Write Contract Division 
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CONTRACT DIVISION 


"n" MOST 





xample of 
FREY co. 





market”... if your own production lines 
are inadequate and you hesitate to add cost- 
ly equipment, investigate G. P. & F. proved 
complete service. 
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Our engineering, metal 
working and finishing spe- 
cialists will gladly work 
with you. 


GEUDER, PAESCHKE & FREY CO., 1505 W. ST. PAUL AVE., MILWAUKEE 3, WISCONSIN 
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| Stevens Automatic Plating Machines 


use Gldihlidd- Clad Steel Taka 





30 





Mild acid condition exists in bright dipping 
and subsequent treatments so Frederic B 
Stevens, Ine.. of Detroit, are using Luken- 
Stainless-Clad Steel for these tanks in their 
Model 7€" Full Automatic Small Parts 
Plating Machines. 


l'ailored to meet your exact requirements— 
Stevens Plating Machines take into account 
every solution youll be handling in every 
step of your process. Therefore, Stevens uses 
ordinary steel. rubber lined. and type 316 
Stainless-Clad Steel tanks side by side in 
one machine. 

Because the cladding in Lukens Clad Steels 
is uniform and permanently bonded to its 
backing plate. tanks made of this material 
behave as though they were solid corro- 


" M 
sion-resistant. metal. Plate thickness. neces- 


sary for structural strength. and. stiffness, 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 


* 





Where solutions are corrosive, 





is obtained with typical clad steel savings. 
Lukens makes Nickel-Clad, Stainless-Clad, 
Inconel-Clad and Monel-Clad Steels. ena- 
bling manufacturers to meet various corrosive 
and erosive conditions. Claddings 10.4 or 
20 , of total plate thickness suit most appli- 
cations, Ask vour supplier about the use 
of these money-saving, long-lived materials. 
Bulletin 449 contains further 
information on Lukens Clad =~ 
Steels. For a copy. write Lukens SAN 
Steel Company, 405 Lukens Ww 
Building, Coatesville, Penna. 


“SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY —— 


ac t 
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MOLDED IN PLASTICS BY GENERAL ELECTRIC 


\ 





x t 
ce Bar" and ELS 


"Cinderella Slipper 


display packages molded by 
General Electric for Coty, In 
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LARGE VOLUME JOBS! G. E. 
is ideally equipped to mold 
large quantity jobs—like 
this soap dispenser for the 
Voorhis-Tiebout Co. 





LOW SELLING PRICE! Using 
G-E plastics for a paper cup 
dispenser enables the Dixie 
Cup Company to offer a 
low-cost home unit. 





PLASTICS FOR INSULATION! 
This contact shaft, molded 
by G. E., furnishes its own 
insulation, retains dimen- 
sional stability. 


How G-E Plastics Can 
HELP SELL YOUR PRODUCTS 


Here's an excellent example of how G-E plastics help 
to sell products. These eye-catching plastics packages 

the slipper-shaped perfume holder (acrylic) and the 
toilet water "Fragrance Bar" (polystyrene—were both 
molded by General Electric for Coty, Inc. Each unit 
combines sales appeal with ready-to-work utility 
makes an attractive display in the store or on a dress 
ing table. 

This kind of imaginative packaging provides the 


added sales life that moves merchandise. But whether 


GENERAL £^ ELECTRIC 


you can use plastics packages, or molded plastics parts 
or products, you can depend on General Electric plastics 
service for low cost and high quality 

One of the world’s largest plastics molders, G. E. is 
ideally equipped for /arge volume production. WRITI 
US FOR MORE INFORMATION on how this service 
can work for you. Or contact your nearest G-E sales 
office. Address: Plastics Division, Chemical Department, 
General Electric Company, 1 Plastics Avenue, Pittsfield 
Mass 


CD49-A47 


General Electric plastics factories are located in Coshocton, Ohio. Decatur. Ill.; Taunton and Pittsheld. Mass 
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EATON PERMANENT MOLD 


GRAY IRON CASTINGS 


NEW BOOKLET. Send for your copy of the new, 
illustrated booklet, “The Eaton Permanent Mold 
Process,” which describes the Eaton Permanent Mold 
machine, and the Permanent Mold Process. It also 
includes pointers on designing Gray Iron Castings to 
be produced by the Eaton Permanent Mold Process. 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD PROCESS. 


vy 
N 





THE dense, non-porous structure of Eaton 
Permanent Mold Gray Iron Castings insures 
freedom from leakage under pressure. In addi- 
tion, this material machines to the high mirror- 
like finish required on a majority of parts for 
hydraulic applications. Proper annealing insures 
that castings will hold size and not distort after 
machining. Free machinability makes for pro- 
duction speed and holds machining cost to a 
minimum. 

Eaton Foundry Division engineers will be 
glad to discuss the application of Eaton Perma- 
nent Mold Gray Iron Castings to your product. 


m AT © 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 


9771 French Road * Detroit 13, Michigan 
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Another LINEAR achievement! ‘‘O”’ Rings 
used in this Lyon-Raymond Portable Hy- 
draulic Elevating Table simplified design 
and effected savings of nearly 25' ,. After 
a test of 50,000 operating cycles with 
pressures varying from 900 p.s.i. to 2,000 
p.s.i., the ““O”’ Ringsshowed little wear and 
were effectively holding a fluid-tight seal. 

Whether you require a seal for a hy- 
draulic design or for a special service, 
LINEAR precision moulded packings will 
serve you well. 

In addition to a long list of natural or 


*The use of "O" Rings in certain packing structures is covered by Christensen Pat. No. 2.180.795 


LLA 


2272272202274 


M LA 


LLANES ES TELESALES SEES 





synthetic rubber compounds adaptable 
to a wide range of temperatures, gases 
and liquids, LINEAR is successfully mould- 
ing “0O”, “V”, “U” or other shapes of 
Kel-F, Teflon and Silicone for special 
applications. These special materials are 
suitable for seals for a wide temperature 
range from minus 320° F. to plus 400° F. 
against concentrated sulfuric, hydro- 
fluoric, hydrochloric and other vigorous 
oxidizing materials. 

For your individual packing design or 
application, CALL LINEAR. 


under which we have paid the 


royalty for the installation of our rings in these structures so that the royalty is included in the purchase price of the “O” Ring 


———— 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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In place of carbon steel 
cuts material cost 10.8% 





ats shipping cost Y 


During the past 12 years, U-S-S Cor-Ten—the pioneer high strength steel—has earned a world- 
wide reputation for reducing costs by reducing weight in freight cars, buses, trucks and other mobile 
equipment. That's exactly what Cor-TEN was developed for, so we were not surprised. 


But here is the story of a money-saving application, far outside the transportation field, that aptly 
illustrates how stationary equipment of many kinds can be built advantageously of U-S-S Cor-Ten 
in place of carbon steel—not only to improve the product but to reduce its cost. 


EVERAL years ago the Cemline Corpora- 
tion of Cheswick, Pa., developed a hot 
water storage tank designed to prolong life even 
in those areas where water supplies are unusu- 
ally corrosive. A special hydraulic cement lin- 
ing that prevents corrosion by eliminating any 
corrosive water-to-metal contact did the trick. 
But in solving the corrosion problem the cement 
lining created another. Its substantial weight 
when added to the weight of the heavy carbon 
steel shell resulted in a unit that was unwieldy 
to handle and difficult and costly to install 


A lighter tank was definitely called for. This 
need was emphasized with every increase in 
freight rates, and as more and more tanks were 
shipped to distant markets. The question was, 
how to reduce weight and still meet high strength 
requirements. Cemline engineers found the 
answer in U-S-S Cor-Ten 


Due to the protective lining, interior corro- 
sion could be disregarded, so they were able to 
take full advantage of U-S-S Cor-Ten’s high 
yield point (50,000 psi.) and to use it in gages 
40° lighter than the carbon steel gages pre- 
viously required. This 40% reduction in cylin- 
der weight reduced the total tank weight 18% 


These weight savings resulted in cost savings 
all along the line. Cost of the steel per cylinder 
was 1O.8% less (because the weight saved more 
than offsets Cor-Ten’s slightly higher cost) 
The lighter tanks were handled with less trouble 
and less expense. And, freight charges on every 
shipment—on steel from the mill, on the tanks 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO F 
CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


to the customer—were reduced almost 16%. 


To show what this means in actual dollars 
and cents savings, take the case of the 45-gallon 
Stonesteel tank (shown at right) produced by 
the thousands for residential use. Replacing the 
carbon steel shell, .138” thick, with U-S-S Cor- 
TEN .O828” thick, reduced weight 42 lb., cut 
steel cost 35 cents. When these tanks were 
shipped to Richmond, Va., freight charges were 
72 cents less for the lighter tanks, making a 
total saving per tank of $1.07.* 


“U-S-S Cor-Ten,” says the President of Cem- 
line Corporation, "does more than reduce our 
Costs Because of its stiffness it forms more 
smoothly on our bending rolls, and fluting dif- 
ficulties formerly experienced have disappeared 
In welding, too, Cor-TeEN behaves better than 
straight carbon steel. It does not seem to burn 
away so readily under the arc and thus makes 
welding easier and faster. We know our custo- 
mers have less trouble and less expense han- 
dling these lighter Cor- Ten tanks. And because 
Cor-TeN has from 4 to 6 times greater atmos- 
pheric corrosion resistance we have every reason 
to believe that Stonesteel tanks made of U-S-S 
Cor-TeN are much less likely to rust when ex- 
posed to external condensation, when 
leaky fittings drip or when the en- 
ameled surface is damaged in ship- 
ping or installation. That’s why, for 
all our tanks, except where codes re- 
quire flange steel construction, we've 
standardized on U-S:S Cor-Ten.” 
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COLUMBIA STEEL COMPANY 


TENNESSEE 
UNITED STATES STEEL 
UNITED 


SAN FRANCISCO 


COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


STATES STEEL 


U-S-S HIGH STRENGTH STEELS 








us S COR-TEN + US'S MAN-TEN + U-S:‘S MANGANESE-NICKEL-COPPER 





UNITED 





NATIONAL TUBE COMPANY, PITTSBURGH | United States Stee! Corporation Subsidiaries 
Room 2088 Carnegie Building, Pittsburgh 30, Pa 
| Please send me a copy of booklet showing how U. S.S 
SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST.TO-COAST Cor-TEN saves money in building Stonesteel tanks 
EXPORT COMPANY, NEW YORK | Meg have a High Strength Steel representative call 
0 e 
| Name 
| Position 
| Company 
| Address 
| City « Zone State 


STATES 


STEEL 





Beco 
.. SCREWS IN FASTER AND 
FURTHER BEFORE A WRENCH 
BECOMES NECESSARY..... 


ny 


KNURLED 


SOCKET HEAD CAP SCREW 


There is a definite saving of assembly time when you use "UNBRAKO" Socket Head 
Cap Screws with Knurled Heads. The exclusive Knurled Heads perform triple duty 
(1) the Knurling provides a sure, slip-proof grip; (2) the Knurling speeds assembly, 
because it enables the "UNBRAKO" to be screwed in faster and further with the 
fingers—handiest of all wrenches—before a "key" becomes necessary; (3) the 


Knurling permits positive locking—a feature so often essential where there is excessive 
impact or vibration. 


As always, the brand name “UNBRAKO" signifies extra strength and precision manu 
facture to close tolerances. "“"UNBRAKO" Knurled Socket Head Cap Screws are 


available in both National Coarse and National Fine Thread Series in a full range 


of standard sizes. Other sizes to special order. Write us for your free copy of the 


UNBRAKO" Catalog and the name of your nearest "UNBRAKO'" Distributor 


Knurling of Socket Other "UNBRAKO" Products include: Socket Set Screws with Knurled Cup Points 


Socket 
Screws originated with Set Screws with Knurled Threads, Square Head Set Screws with Knurled Cup Points 


all patented 
"Unbrako" in 1934 Self-Locking screws that won't shake loose ! Knurled Socket Head Stripper Bolts. Precisicn- Ground 


Dowel Pins. Fully-Formed Pressure Plugs 


STANDARD PRESSED STEEL CO. 


BOX 545 JENKINTOWN, PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributors" 
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€ You supply the blueprints—Reynolds will deliver fin- 
ished parts from strategically located plants— direct to 
your production line. This completely integrated fabri- 
cation service is already at work for several leading re- 
frigerator, washer, radio and other manufacturers— 


providing the many advantages of aluminum at low cost. 


Die and pattern shops. The latest in equipment and 
techniques, plus the ability of an organization experienced 
in scheduling production and guarding quality from raw 
ore to finished parts. You can add these outstanding facil- 
ities to your operations without increasing your overhead. 


Let Reynolds handle your metal fabricating problems. 


Information on plants, type and range of equipment 
and services is contained in a new folder. Mail this 
coupon for your copy. Or contact the nearby Reynolds 
Field Office, listed under "Aluminum" in your classified 
telephone directory. Reynolds Metals Company, Indus- 
trial Parts Division, Louisville 1, Kentucky. 





- 
IN olds M t REYNOLDS METALS COMPANY | 
Industrial Parts Division 
2050 South Ninth Street, Louisville 1, Kentucky | 
I P D Send the new folder on Aluminum Parts and | 
REYNOLDI Assemblies. 
+ oa Name_ 5 Title E | 
. Company. ans | 
C. 
atüminum Sreet Addresa a | 
QU eiii Zone .— State 














CONSIDER ALUMINUM— CONSULT REYNOLDS—THE COMPLETE ALUMINUM SERVICE 
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Bellows BITNA 
AAL whaf you 
R17 Ed 2 


Témperature control instruments thet 
make travel on passenger trains safer and 
more comfortable rely for accurate, de- 
pendable performance on Clifford Ther- 
mostatic Bellows Assemblies designed 
especially for the job to be done. 


Whether your problem is controlling temperature or 
pressure, sealing shafts or valves against leakage, or 
transmitting motion, it may pay you to investigate 
bellows assemblies. Doing it before your designs are too 
far advanced may save you time, trouble and money. 
Our engineering department will make a confidential 
analysis of your sketches and specifications and submit 
recommendations. No cost or obligation involved. 
CLIFFORD MANUFACTURING COMPANY, 
122 Grove St., Waltham 54, Massachusetts. Division of 
Standard-Thomson Corporation. Offices in New York, 
Detroit, Chicago, Los Angeles. 


ET 


ECCT 


EPEEEEEREEEBR. 


CLIFFORD 2 


HYORAULICALLY- FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM O!ItL COOLERS 
FOR AIRCRAFT ENGINES 
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If you are looking for the 
most economical fastening 
device to give bolted as- 
semblies on your product 
the most dependable, en- 
during performance, check 
these Reliance Spring 
Lock Washer advantages 
against any other fasten- 
ing device you may be 
using or considering— 


no other 
fastening 
device 
gives you 
all these 
advantages 


FOR LOWER ASSEMBLY COSTS 


use Eaton Springtites or Sems— 
special-design Reliance Spring 
Lock Washers pre-assembled on 
bolts or screws — speed assem- 
blies, reduce inventory difficulties, 
cut costs. Write for Springtite 
bulletin. 





ATON 


EATON MANUFACTURING COMPANY 
























Prevents nut from backing off threads. Com- 
pensates for looseness as a result of wear. 


Provides, through natural means, maximum 
reactive range and pressure—keeps bolted 
assemblies tighter longer. 






Helical Design Coil 






Section design can be varied to meet the job 
requirements. Heavier and wider cross sections 
develop greater reactive pressure. Offers greater 
fatigue resistance than devices made from light- 
section flat rolled material. 





Cold Drawn Spring Steel 
Section 





Can be used with any standard or speciai nuts. 
Does not depend for security on single-thread 
engagement and can not be destroyed through 
over-tightening. 













Bearing Surface for Full 
Nut 





Washers are free to rotate, permitting greater 
tigntening torque and reducing to a minimum 
resistance to tightening from surface friction. 


Direct reactive pressure is exerted between nut 


Full Thread Engagement face and bolted surface—cannot damage threads. 


Can be used in any bolted assembly from a 


Wide Variety of Uses locomotive to the smallest scientific instrument. 


Reliance Spring Lock Washers are made from 
carbon, alloy and stainless steel, K-Monel, bronze 
and aluminum. 


Made From Various ypes 
Ot Metal 


Manufactured to the A.S.A. Specifications in au 
sizes — Reliance Rib, Positive Wood Spring, 
Springlox, Knolink, Wide Bearing and Double Coil 
types for special application. 


American Standards Asso- 
ciation Specifications 


No special skill required—one piece construction 
—no parts to come loose or fail. No projections 
to injure user or damage materials. 


The lowest cost tension fastening device for its 
weight and combined features on the market. 


The Eaton-Reliance reputation and the experience 
of more than 35 years of spring lock washer 
manufacture guarantee a commercially-perfect 
product and assure 
customer satisfaction. 


Eaton-Reliance 
Manufactured 





RELIANCE Oz 
LOCK WASHERS 


RELIANCE DIVISION, MASSILLON, OHIO 


Sales OHices: New York, Cleveland, Detroit, Chicago, St. Louis. San Francisco. Montreal 

























THESE POTS AND PANS ARE BUILT AROUND 


E pe p 
4 f/ 6 ^ LG 4 9 EE. T m jr Oh a ~ y 5 OF 4 d 2f 
LUKE) TTA e 4^ CO/IUGCUP CO 
á 
^ VRS PTET aS. EW or 4 MUS P EC NORA REE STE, NA OR PO 
EVAPORATING PAN Two Lukens Head-Shapes were : « 


joined to make this product. The one on top is made of 
20°; Nickel-Clad Steel. presenting a corrosion-resistant 
surface to materials being processed. The one underneath 
forms a steam jacket for heating the pan. 








es US. DU oC RRR DUROS at uro MP 


LEAD DROSSING KETTLE Starting with a Lukens Flanged and 
Dished Head-Shape 12" deep by 122" O.D.. Lukenweld added 
the flange, stress-relieved the assembly and grit-blasted the inside. 


Then this vessel went to work as a drossing kettle for refining lead. 


Ea 


à ] 


SUGAR COOKER Varying from 30 to 150 gallons in capacity, 
from 3 to 5 feet in diameter, hundreds of these kettles have been 
shipped to South America for boiling sugar syrup. They are 
simply flanged and dished Head-Shapes, hot-pressed by Lukens. 





MELTING POT The bottom of this 40" LD. by 40" deep pot is a 
Lukens Flanged Only Head, 34,” thick. The sides are ?5" steel plate. 
Fabricated by Lukenweld for use on a Lavite annealing furnace. 


this pot is typical of those available in a wide range of sizes. 





HAVE YOU A PRODUCT which can be built around Lukens Head-Shapes? Their use often saves a " 
manufacturer many hours of labor, by-passes heavy forming operations in 
his own plant, eliminates expensive machining work. improves his prod- 
uct. Lukens offers hundreds of standard Head-Shapes from which to 
choose. 


Catalog No. 1 describes 3.989 Luxens Heads. For a copy. write Lukens 
LUKENS Steel Company. 405 Lukens Building. Coatesville. Pennsylvania. 


zs uiis 
FOUR INCHES TO OVER TWENTY FEET IN DIAMETER —— 


Propucr ENGINEERING —- NoveMBER, 1949 





36 








There’s no accompaniment of 
a, clicks or groans or squeaks to music 
played on an Alliance record player. 
Millions of these fine turntable motor 
assemblies, manufactured by the Alliance Mfg. 
Co. of Alliance, Ohio, operates smoothly, silently 
—and at constant speed—thanks largely to three little Gramix 
bearings. Two self-aligning bearings in the motor and 

a double flange bearing on the main shaft are not only help- 
ing Alliance units give better service but they are also 


helping Alliance cut their cost of manufacture. 





Because bearings, gears and other Gramix 
parts are die-pressed of powdered metal, they 
cost far less than machined parts, sometimes 
as much as 8090 less. And because they can 
be impregnated with lubricants, further 
lubrication of Gramix parts is often unneces- 
sary. Our engineers may be able to show 
how Gramix can help you improve mechan- 
ical performance and cut manufacturing 
costs in your products. Write today for 
free copy of the 264 page Gramix catalog. 


THE UNITED STATES GRAPHITE COMPANY - SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 
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than the “FASTEST THING IN FASTENINGS” 
SPEED NUTS* in continuous strips 





Now, assembly costs can be lower and savings 
higher than ever before. By producing flat-type 
SPEED NUTS in continuous strip form— 
Tandem SPEED NUTS— Tinnerman helps solve 
the critical problem of what to do about 
production costs. 


No longer is the motion of selecting and pick- 
ing up individual fasteners wasted. The SPEED 
NUT on the end of the strip is at the tip of the 
screwdriver at all times—so much easier to 
handle than an individuzl nut. 


When tightened, a partial shear between each 


SPEED NUT permits the operator to break the 
strip away quickly, easily and cleanly—ready 
to move to the next location. Another saving— 
there's no loss from SPEED NUTS dropped or 
the floor. 


Ask your nearby Tinnerman representative— 
he's listed in major city phone directories—or 
write us for full details on this newest Tinner- 
man money-saver. TINNERMAN PRODUCTS, 
INC., 2040 Fulton Road, Cleveland 13, Ohio. 
In Canada: Dominion Fasteners Ltd., Hamilton. 


It's so easy to locate and to bold Tandem 
SPEED NUTS while tightening. 


D 
D UT. 


Snap! Tbe strip breaks off — and is ready 
for the next bolt. 


rm are 
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Truly compressible gaskets 
reduce sealing costs 
on metal-to-metal joints 





Sealing costs on rigid, metal-to-metal 
joints frequently can be reduced with 
truly compressible gasket materials. Such 
materials compress under load, actually 
decreasing in volume. Hence they per- 
mit gaskets made to commercial stand- 
ards to be used on units with extremely 
close assembly tolerances. 

On the flange shown in figure 1, for 
example, sealing costs were reduced 
when its molded rubber gasket was re- 
placed with a lathe-cut ring made of a 
truly compressible Armstrong’s Cork- 
and-Rubber Composition. 

Unless close tolerances were main- 
tained, the rubber gasket tended to over- 
flow its channel and interfere with correct 
mating of the flanges. Cork-and-rubber, 
on the other hand, compressed into the 
channel without extrusion. And because 
cork-and-rubber was lathe-cut instead 
of being molded, its cost was much less. 

Similarly in figure 2, lathe-cut rings 


Send for this Gasket Handbook 


You'll find useful application and 
specification data in the revised 24- 
page booklet, “Armstrong's Gasket 
and Sealing Materials." It contains 
up-to-date data on synthetic rubber, 
cork-and-synthetic-rubber, and cork 
composition sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


modern gasket ond joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such flelds as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 
For your copy, mail coupon today. 


= 
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of Armstrong's Cork-and-Rubber re- 
placed a rubber gasket and provided an 
effective, low-cost seal. Here again, tol- 
erances on the rubber gasket had caused 
trouble. Undersize gaskets tended to 
creep out of place. 

To solve this problem, cork-and-rub- 
ber rings were supplied 25% thicker than 
the depth of the counterbore. Because 
cork-and-rubber is truly compressible, it 
compressed without appreciable side flow 
and eliminated the tendency to creep. 

Figure 3 shows how flat flanges were 
adapted to metal-to-metal sealing by 
inserting an annular shim between the 
flanges. As before, the lathe-cut cork- 
and-rubber gasket reduced sealing costs. 

Effective, low-cost seals for units with 
close assembly tolerances is but one type 
of problem solved by Armstrong’s Cork- 
and-Rubber. Call your Arm- 
strong representative to see how 
these materials can help you. 








| ARMSTRONG CORK CO. 

| Gaskets and Packings Dept. 

| 7111 Arch Street, Lancaster, Pa 
I 


AHMSTHRONG'S 


Please send me at once a free copy of the 





` * Nr W^ EE EP “ae > T PEFS . €oj 
6 A b Kk LD T Ss Ss $ A P S 4 AY K | A) D b : new 24-page booklet, “Armstrong's Gasket and 
! Sealing Materials.” 
Cork Compositions . Cork-and-Synthetic-Rubber Compositions | 
Synthetic Rubber Compounds © Cork-and-Rubber Compositions i NAME 
Fiber Sheet Packings . Rag Felt Papers . Natural Cork 1 COMPANY 
| ADDRESS 
| City STATE 


Propucr ENGINEERING — NovEMBERn, 1949 39 









i tic" 
desi ned right — in the right plas 
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custom-molders' 
know-h plus 


CASE HISTORY 
solves another 


production problem! 


water at normal level 


light posses into bottery 
through clear cop and is 
diffused into acid —words 
ADD WATER" not visible 





SIDE VIEW 


water at low level 


light passing into bot 
tery through cleor cap is 
reflected upward by angle 
of prism, outlining words 
“ADD WATER.” 





SIDE VIEW TOP VIEW 


Difficult fabrication problems can be solved economically 
through the Custom Molder's designing know-how and by 


his judicious use of the wide range of Styron formulations. 


The Custom Molder maintains extensive design and engi- 
neering facilities to serve you. Competent technicians, well 


i 
LI 

versed in the problems of plastics and. fabrication methods, 

are vour assurance that vour product will be designed right— E 


in the right plastic—and produce the most pieces possible, 
per dollar spent. 


Dow Research and the Custom Molders’ skill helps you 
utilize to full advantage the excellent: properties of Dow 
Plasties in your products. Write Dow today and let us put 
vou in touch with a qualified Custom Molder. who can solve 
your problem 


Piast Dept 64 


THE DOW CHEMICAL COMPANY * MIDLAND, MICHIGAN 


New York + Boston + Philadelphia + Washington + Cleveland « Detroit + Chicage 
St. Lowis + Houston + San Francisco e Los Angeles + Seattle 
Dew Chemical of Canada, Limited, Toronto, Canada 
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uniform finished products... 


ANNANN 


start with 





e 


HE uniformity of Timken' stainless steels from 

bar to bar and heat to heat assures you uniformly 
high quality in your finished product. You can depend 
on the physical and chemical properties from shipment 
to shipment. The superior surface and internal quali- 
ties are always constant. 


Timken stainless forging steels help you cut forging 
costs and scrap loss, too, due to careful surface condi- 
tioning of every bar and billet. And since the machin- 
ability of Timken stainless forging steels is the same 
for every shipment, no changes in machining practice 
are necessary. 


Timken stainless steel forging stock derives its uni- 








gum 
ges 50th birthday of the company whose products 
you know by the trade-mark: TIMKEN 





November, 1949 


Propuct ENGINEERING 


4 Al 





TIMKEN forging steels 


form high quality from: 1. The specialized skill of 
metallurgists at Timken developed through years of 
experience and research in the production of fine alloy 
steels. 2. Precise quality control from melting to final 
inspection. 3. The Timken Company's long leadership 
in alloy steel research. 4. Special practices possible 
only in a large, flexible specialty mill. 

The Timken Technical Staff is ready and qualified 
to help vou select the correct analysis to meet your 
specifications. Write today. And ask for our 112-page 
booklet, "Evaluating the Forgeability of Steels". The 
l'imken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: "TIMROSCO". 


Specialists in alloy stee neluding hot rolled and cold fi 





nished alloy 
tandard wool 
nalyse and alloy and stainte sea me teel tubing 
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Noticeably greater ease in use 


comes with products made of Dow 


LIA QUE 


the world’s lightest structural metal! 





















“Greater ease in use"—the product that can substantiate 
this claim has a tremendous sales advantage over its com- 
petitors. Magnesium has given this sales advantage to many 
^ products. 


" In a great variety of industrial fields magnesium has light- 
I - - 
ened tools and equipment, making them more efficient by 
x a reducing operator fatigue and increasing his output. Why 
<== i ) 


magnesium? Because magnesium is the logical choice when 

| lightness is desired. It’s a full 1g lighter than aluminum, 

| and only 14 the weight of steel. 
——— For all its lightness, magnesium is a remarkably strong and 
rm usable material. Its high strength-to-weight ratio makes 
possible strong, rigid designs with weight savings over other 
materials. Magnesium is readily available in all common 
forms and is easily and economically 
fabricated by well established shop pro- 
cedures. 
To see case studies showing how magne- 
sium has improved products in many 
different fields, write for your free copy of 
"How Magnesium Pays." 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 

New York * Boston * Philadelphia + Washington « Cleveland 

Detroit * Chicago » St. Lovis è Houston è San Francisco 
Los Angeles « Seattle 

Get Maximum I ightness, Dow Chemical of Canada, Limited, Toronto, Canada 


Speedy Fabrication with Low Cost 





Magnesium Extrusions and Die Castings 





Wise manufacturers like the maker of this car- 
penter’s level are profiting from the combined 
use of magnesium extrusions and die castings. 
Low cost magnesium extrusions are used to 
replace more costly formed or fabricated 
sect while die cast magnesium parts 
greatly reduce the machining required because 
of their good surface finish and excellent di- 


mensional accuracy. 





Lighter Products Sell maki ur product Magnesium Light 
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OPERATES IN ANY POSITION—shott up, down, horizontal, or any 


intermediate position. 


A new lubrication system constantly circulates oil between shaft and 
bearing, regardless of the position of the motor. Oil-saturated packing 
continuously feeds bearing with filtered oil—no additional lubrication 
required throughout its long, service-free life. 


Quiet and light weight—extremely low noise level. Die-cast aluminum 
housing reduces weight. Bearing surfaces machined in one set-up— gives 
permanently true alignment. 


Versatile—variety of mounting arrangements available; as well as 
variable-speed operation by using suitable controller. 


Ask your nearest G-E sales representative for details, 
Apparatus Department, General Electric Company, 
Schenectady, New York. 
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UNIT-BEARING 


MOTOR 


PA ER 


-- 4 a 
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FÜRERUNNER 


Ten years ago Holtzer-Cabot 
instrument motors set a new 
standard in accuracy and com- 
pactness. Today, with ten years 
of refinement, these dependable 
products power many of the 
finest instruments throughout the 
world. Both synchronous and 
induction designs are in sizes up 
to 1/500th horsepower, gear head 
outputs down to 1 r.p.m. Many 
models can be secured from 
stock, or they can be built to 
special order. Write for complete 
information. 


HOLTZER-CABOT, INC. 


AFFILIATED WITH REDMOND COMPANY, INC 


BOSTON 19, MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA AND CHICAGO 


(Gi Bé 


For applications such as Recorders, Industrial Process 


Controls 


Tower Clocks, Timers and Traffic Controls DOM ae d | 


DESIGNERS AND MANUFACTURERS OF FRACTIONAL HORSE-POWER 


ELECTRIC MOTORS 


FOR THREE-QUARTERS OF A CENTURY 
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PRODUCI 


"Custom-made" 
to cut your costs! 


FULTON-SYLPHON 


STAINLESS STEEL BELLOWS ASSEMBLIES 


@ No matter how intricate a stainless steel bellows 
assembly you may require, Fulton Sylphon can produce 
it for you—and make savings for you to boot! 
Designing and producing them is a Fulton Sylphon 
specialty — with nearly half-a-century of successful ex- 
perience in this field. And whether you require a simple 
or complex assembly, Fulton Sylphon can produce it 
exactly to your specifications. 
Confidential development work 
is yours for the asking. 
You gain even more, too, 
ause our complete produc- 


tion facilities can easily care for large or small orders 
. Saving you time, worries, extra overhead and 
production costs. 

Whatever you need bellows assemblies for—thermo- 
static devices, pressure controls, hydraulic mechanisms, 
valves, shaft seals, expansion chambers, recording in- 
struments or other uses — you can count on Fulton 
Sylphon for the kind of service and results that help 
cut your costs...and insure your products’ performance 
at their best. 

Write today for free Bulletin VP-1200 that gives 
you further information. 


yy a, we, Devices + Blows bssem bles 


FULTON s 


ROBERTSHAW FULTON CONTROLS CO 


FIRST WITH BELLOWS 


Canadian Representatives, Darling Brother 
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YLPHODn 


KNOXVILLE 4 TEN N. 


Montreal 





"7 the NS 


YOU HAVE BEEN 
LOOKING FOR 


SPECIFY 


T 


dr. es 


DENDIA: T TIT 


THE MOST TRUSTED NAME IN MAGNETOS 


Now you can take advantage of the more than 25 

years of experience Bendix-Scintilla has gained manu- | 

facturing fine ignition equipment for the aircraft BUILT-IN RELIABILITY 
industry. This unparalleled background has enabled i 

Bendix-Scintilla to bring you the ultimate in compact, aptly & ge o Spaar: eataa 
lightweight magnetos for small industrial, outboard condenser and coil e Lower operating cost 
and marine engines. A// of the features you have | e Minimum lubrication requirements « Light 
been asking for are included—here are truly modern | in weight © Higher voltage ai starting speeds 
magnetos to meet the performance requirements of e Constant spark over entire speed range e 
modern engines. Above all, when you specify Bendix- 
Scintilla, you assure the matchless dependability that 
has made it the most trusted name in magnetos. 


Compact and sturdy construction. 


BENDIX 
SCINTILLA 
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with WHITNEY 
Roller Chain Drives 


Delivery constant, full power from driver to driver 
mechanisms . . . that's one of the major advantages of using 


CHAIN DRIVE IS BETTER 


In addition, Whitney Chain absorbs shock loads without 
breakage, assuring long operating life; while the flexibility 
and adaptability of chain drives simplifies design problems. 

For positive power transmission specify and use Whitney 
Roller Chain... the all steel drive. Write for information. 


Ease of installation 
Long operating life 
Constant uniform speeds 


Positive Gr 
chain drives. -—- — 
i @ Transmission of full horsepower 
Deeply seated in the sprocket, Whitney Roller Chain eliminates i 
bus b h fric Th @ High resistance to shock loads 
power loss because there is no Slif page or friction 1Oss. IS à @ High load carrying capacity 
means that full rated horsepower is delivered . . . constant spee © Simplifying transmission designs 
maintained . . . highest transmission efficiency always obtained. @ lew Msissmaaes 
5 
» 
* 








WHITNEY CHAIN & MFG. CO. 
Division of 
Whitney-Hanson Industries Inc. 
204 Hamilton St., 
Hartford 2, Conn. 
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, what a 
Typewriter" 


She knows (os you do) This portable’s 
easy handling and smooth performance 
made her want it. Its fair price made 
her buy it. 

This is the way Aleoa Aluminum Die 
Castings put an upswing in this manu- 
facturer’s sales curve. Their physical 
properties made the machine handle 
better and perform better. Their excep- 
tional economy put a purse-loosening 
price tag on the finished product. 

They can do the same for vou. Start 
planning with the book “Designing 
for Aleoa Die Castings”. Ask your 
Alcoa Sales Office or write ALUMINUM 
Company or America, 611-L) Gulf 
Building, Pittsburgh 19, Pennsylvania. 


The Name “Alcoa” 
Is the Certificate of Quality 


Minute percentages of metallic impurities do 
not "off-grade'" Aluminum Alloy Die Castings. 


Continuous close control by Alcoa's own 
laboratories assures constant high quality in 
die castings produced in Alcoa plants. 

The Alcoa trademark is their certification 
of quality. 





ALCOA ALUMINUM Die Castings 


merit your FIRST consideration 





INGOT + SWEET & PLATE + SHAPES. ROLLED & EXTRUDED * WIRE * ROD - BAR - TUBING - PIPE + SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS ® 
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A CASE FOR 
MEDICAL 


The Mills-molded Tenite Plastic case for this Clinitest Sugar-Urine Urinalysis 
set is truly a case for medical progress for it contains another advancement 
toward the control of Diabetes. This new method of urinalysis provides the 
diabetic patient with a simplified method of maintaining a more accurate check on 
his own condition. The Clinitest is a compact, complete unit in itself and eliminates 
the heating usually needed for urinalysis. Clinitest literature stresses the durability of 
its plastic case by stating, "The Clinitest case, made of durable TENITE plastic, will last 
a lifetime with the proper care." Thus the strength of plastic becomes a definite sales 
asset to this highly specialized product. This effectiveness is a result of Mills’ painstaking 


roduction analysis. It is typical of the careful attention given all products molded here 
P , YP 9 P Write on your letterhead for the new 


Injection Molded and Extruded Plastics 
catalog. Or, for detailed information 
ORATION about QUMAG-POAGRIG * pipe, tubing and 


fittings, write for circulars containing dota 


Let Mills’ planning do the same effective job for your products. We invite your inquiries 


ELMER E. MILLS CO 


NU MOLDERS ond EXTRUDER f Tenite 


RP 


Ethy Ce se, Ple s, Polystyrene eon. Plexene 


noplastic Mate ond illustrations. *Trade Mark Reg. 
2930 NORTH ASHLAND AVENUE * CHICAGO 13, ILLINOIS 


Polyethylene, Cerex, Fortice! Goss qan * n 4 other The 








KLIXON THERMOSNAP CONTROLS 


for products requiring non-adjustable Temperature Controls 


The new K ( ) types, Thermosnap Controls 
t t desig í ch « ol applic s 

i is heate | water heaters d inv 
other products requiring non-adjustable temperature 
control. These control units are available with enclosed 
contact id exposed operating disc for fast thermal 
response or with both contacts and thermal disc 
enclosed for greater protection against dust, oil, dirt, etc 


Klixon type C4370 Controls are listed by Underwriters’ 
Laboratories for use where proper terminal enclosure 

is provided. This eliminates the need for further testing 
of the thermostat when applied to products requiring 


Underwriters’ listing 


Klixon Thermosnap Controls can be supplied with 
various temperature differentials in settings from minus 
10° to $50 F....Manual reset type including reset button 
also available. They are simple to mount. (See typical 


mounting illustrations at right.) Write for information. 


Enclosed 
Disc Type 


TYPICAL MOUNTINGS 

















e M MOUNTING FLANG TOP MOUNTING FLANGE MOULDER MOUNTING 
YPE MOUNTED ON FLAT TYPE IN WELL TYPE SUSPENDED IN 
SURFACE AIR BY BUS-BARS 
KI 
SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
911 FOREST STREET, ATTLESORO, MASSACHUSETTS 
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* it’s the.... conTROL 
AND 
TRANSFER 
SWITCH 


GENERAL £D ELECTRIC 
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Approximately 


full size 


EOE cannes bine diei 


over 10,000 control combinations on circuits up to 20 an 


peres at 600 volts a-e or d-e 


Standard parts and a simple basic design mean longer life and 


low initial cost to vot There’s a standard SB-1 for most 
jobs, and they're ready on tour weeks’ deliver It a stand 
ard can't satisfv, we'll build what. vou want from standard 


cams, contacts, and fingers of the basic desigr 


\ variety of attractive switch handles, and watertight 


dust-tight, o1l-immersed,  tabricated-metal, or explosion 
proof housings are available to fit your particular installa 
tion problems. Mount on pan lg tw 2 inches thick 
Switch shown is 814 inches over all; 254 inches wide, 414 


inches high 


Why not try an SB-1 on your particular control problem 
Your nearest General Fleetric sales representative will be 
glad to assist vou in the selection of an SB-1. Also, ask 
him for a copy of G:F A-4746 that gives additional informa 
tion about the SB-l, or write to Apparatus Department, 
General Electrice Compar Schenectady 5, Ners York 
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Another Houghton "*'first"—a request to the packing 
industry from large users, which was promptly met 


by Houghton, and Houghton alone! 


The Joint Industry Conference on packing standards 
has accepted our engineers’ recommendations on 
how to promote interchangeability of packing sizes, 
reduce the number and adopt uniform “dash” num- 


bers and coding for users’ machine plates. 


All of which should indicate that Houghton experience 


was of definite aid. Have you a copy of 
the “Packing Standards” free book which 


explains the whole project? Write for it. 
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Engineering aid to industry and to individual designers 
has long been a prime reason why men who have 


hydraulic problems come to Houghton. 


But our primary business is making and selling 
packings. They include all standard types of VIM 
Leather and Vix-Syn synthetic rubber packings, “O” 
rings and leather back-up washers. 


May we quote on your production needs, with the 
assurance that your individual packing problems 
will be painstakingly handled? E. F. Houghton & Co., 
Philadelphia 33, and all principal cities. 
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ANNOUNCING A NEW DISC TYPE 


FRAME ADAPTER 


ARMATURE 


COVER 


DRIVE 
PIN 


HUB 


MAGNET 


THIS REVOLUTIONARY 
NEW BRAKE GIVES YOU ALL THESE 
ADVANTAGES: 

MF Instant Operation 

WW" Fast Controlled STOPPING 

mE NO adjustment for life 

mF Unmatched ability to dissipate heat 
MF Fewer parts 


















mF Compactness and ease of installation 


ME Low power requirements— 
mox. 25-35 watts 


ME Low cost installation and maintenance 


POWER CONVERSION UNIT 


Warner brake coils are wound for full cur- 
rent application of 90 Volts D.C. D.C. 
power may be obtained from a D.C. source 
or any standard A.C. supply with a Warner 
conversion unit. Warner con- 
version units supply a maximum 
of .40 amperes at 90 Volts D.C. 
when connected to any A.C. 
voltage source. 


ES 
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|. BRAKE FOR ELECTRICCMOTORS 













e 


New Warner disc type electric brakes for electric 
motors exert a constantly increasing torque through- 
out stopping period. Standard units now available 
for horizontal shaft mounting. All Warner disc type 
electric brakes for electric motors are designed to fit 
NEMA motor specifications. These units have been 
thoroughly field tested and yield amazingly prac- 
tical results. Write today for complete information. 


Warner Electric Brokes for 
Transportation and Industry 
Since 1927 


Lodi. M i 
WARNER ELECTRIC BRAKE MFG. CO. 
BELOIT, WISCONSIN 
Please send me bulletin 702 with com- 3 


plete information on Warner Electric 
Disc-Type Brakes for Electric Motors. 


Company ; ` e — 
Address ee — e — 


Name.... 


QR eeccccccccsos $00 0066696649 9006 &k65s Zone... DUM. ce oe oe ooe dc 
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Two Leaders of Industry 


COMBINE SKILLS AND PRESENT 


the FOOTE BROS.—LOUIS ALLIS 


LOUIS — ALLIS 


THE LOUIS ALLIS COMPANY 


Three generations of designing and 
building special motors for special 
applications by THE LOUIS ALLIS COM- 
PANY — plus the creating, developing. 
and pioneering of many special types of 
motors for special operating conditions 
—give you one of —if not THE largest 
selection of sizes and types of standard 
and special motors in the entire industry 
todoy 


GEARMOTOR 


The specialized engineering and manufac- 
turing experience and facilities of FOOTE 
BROS. GEAR AND MACHINE CORPORA- 
TION ond THE LOUIS ALLIS COMPANY 
are now available to industry through the 
separate sales, service, and manufacturing 
organizations of both Companies. 

The combination of these two quality 
products into one compact, efficient gear- 
motor reflects the earnest desire of both 


firms to better serve industry through their 
combined skills. 


To be available in single, double, and 
triple reduction in ratings of 1 h.p. through 
75 h.p. with open drip-proof, enclosed, 
splashproof, and explosion-proof motors. 


FOOTESBROS. 


FOOTE BROS. GEAR AND 
MACHINE CORPORATION 


Back of Foote Bros. is nearly a century 
of engineering knowledge and manu- 
facturing experience plus the latest in 
gear generating equipment, all of which 
assure the highest quality in gear de- 
sign ond production. Foote Bros. com- 
plete line includes helical and worm 
drives to meet practically ony industrial 
requirement 


On your very next gearmotor application Specify Foote Bros.-Louis Allis Gearmotors 


THE LOUIS ALLIS COMPANY 


427 East Stewart Street 


MILWAUKEE 7, WISCONSIN 


For quick, dependable service — 
contact nearest Louis Allis or Foote 
Bros. Gear and Machine Corpora- 
tion sales office— or write to the 
home office of either company. 


FOOTE BROS. GEAR AND 
MACHINE CORPORATION 


4545 South Western Boulevard 
CHICAGO 9, ILLINOIS 


FOR COPY OF GEARMOTOR BULLETIN WRITE TO EITHER COMPANY 
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More accurate precision castings 
of intricate parts...at new low cost 


Sturdy, durable, easy-to- 

handle patterns of new 

Lustrex 15K (top) pro 

duce extremely accurate castings 
as shown in this sample ( bottom ). 
Equally important is that Lustrex 15K 
enables prec ision casters to produc e 
superior articles ...at lower costs 
Manufactured for Indian Motorcycle 
Co. by Midwest Foundry 

Division of L. A. Darling Co., 
Coldwater, Mich 


Special formulation 

Lustrex 15K 
Opens new horizons 
In precision casting 





Here's good news tor manufacturers looking for a combination of extremely 
accurate castings ... and new low costs: Precision casters are now producing 
more accurate components, with far lower die and tooling costs, lower production 


and handling costs . . . using a new special material manufactured by Monsanto. 


Precision casting is now more practicable than ever before! This outstanding 
new formulation, developed by A. R. D. Corporation and manufactured solely 
by Monsanto for sale to precision casters through A. R. D., replaces expensive 
fragile, hard-to-handle wax patterns used in ordinary casting processes 

With high dimensional stability, the new patterns increase accuracy and 


facilitate production of intricate parts. 


Best of all, this special A. R. D. process delivers your parts at low cost 
Inexpensive zinc alloys can be used to cut die costs; and present equipment 


including low pressure machines) can be readily and easily adapted 


In addition, use of Lustrex 15K patterns permits flexible scheduling of the 
precision caster's plant operations ( these patterns mav be stored and used latei 
when machines are free); and the patterns are exc eptionallv easv to handle 


Result: lower costs for precision casting 


SERVING INDUSTRY . . . WHICH SERVES MANKIND 










Mamfacturers: Here's opportunity for vou to produce finer, more FOR A BIGGER 

saleable, less expensive products. Why not write (or have your DOLLAR'S WORTH, 

precision caster write) today tor descriptive literature and tech POT | 
nical data on this new process Address: A. R. D Corporation, 70 e Q “A 

S 
Pine Street. New York, New York d Monsanto $ | 
e I zi T 

Perhaps Monsanto can also help you replace other old, unsatis- = | Plastics 3- 0 | 
fac "eS materials with a modern nia ; tune up production, cut eo | 
costs, boost sales... and profits. Write: MONSANTO CHEMICAL uice —————— | 
COMPANY, Plastics Division, Springfield 2, Mass BUY AND USE CHEMICALS ~ PLASTICS | 


Pai g on Lustrex 15K MONSANTO PLASTICS. 






THE LARGEST FAMILY OF PLASTICS IN THE WORLD 
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The above statements express the 
dependability and quality to those who 
select and specify required engineering character- 
istics for their components. In the manufacture of 
Meehanite castings control of metal structure permits 
achievement of desired properties. When you insist 








"Meehanite castings provide the combination of > R 
qualities that definitely contributes to the success- 
ful manufacture and function of our sheetmetal per- à - 
forating units. Their ability to take a smooth finish 
and their wear resisting properties greatly increases 
the life of the units. The freedom from warpage or 
movement after machining found in Meehanite castings 
is of utmost importance in maintaining alignment of 
punch and die in self-contained units. 
e We Weisbeck 
Chief Engineer ^ 
WALES-STRIPPIT CORPORATION 
importance of upon Meehanite castings you are insuring just such 
carefully benefits and economies plus built-in quality of your 
equipment. 
For details covering a wide range of general 4 
industrial applications write for our four volume 
series "Meehanite Means Better Castings.” 
| MEEHANITE FOUNDRIES A - 


American Brake Shor Co 

The American Laundry Machinery Co 
s Foundry Co 

Banner iron Works 


Mahwah, New jersey 
Rochester, New York 
Detroit, Michigan 
$t. Louis. Missouri 
Irvington, New Jersey 


Greenlee Foundry Co. 








Johnstone Foundries. Inc 
Kanawha Manutacturing Co 
Koehring Co. 

Lincoln Foundry Corp 

E. Long Ltd. 

Qtis-Fensom Elevator Co. Ltée 
The Henry Perkins Co. 
Pohiman Foundry Co.. iac. 





Continental! Gin Co 

The Cooper Bessemer Corp 
Crawtord & Doherty Foundry Co 
Farrel-Birmingham Co.. inc 
fierence Pipe Foundry & Machine Co 
Falten Foundry & Machine Co., Inc 


Mt. Vernon. Ohio and Grove City, Pa. 
Portland, Oregon 
Anso! Connecticut 
Florence. New Jersey 
— Cleveland, Ohio 








General Foundry & Manufacturing Co 


The Hamilton Foundry & Machine Co 


Rosedale Foundry & Machine Co... 


NEW ROCHELLE, 


Flint, Michigan 

Chicago. illinois 

Hamilton, Obie 

Grove City. Pennsylvania 
Charleston, West Virgima 
Milwaukee, Wisconsin 
—Los Angeles. California 
Orillia. Ontario 

Hamilton, Ontarie 
Bridgewater, Massachusetts 


Ross Meehan Foundries 

Shenango-Penn Mold Co 

Sonith Industries, Inc. 

$tandard Foundry Co. 

The Stearns-Roger Manufacturing Co 

Traylor Engineering & Mig. Co. 

VU. $. Challenge Co. 

Valley tron Works, inc 

Vulcan Foundry Co. Oakiand, California 

Warren Foundry & Pipe Corporation Phillipsburg. New Jersey 
"This advertisement sponsored by foundries listed above.” 


Chattanooga. Tennessee 
Dover, Ohio 

Indianapolis, Ind. 

Worcester, Massachusetts 
Denver, Colorado 

Allentown, Pennsylvania 
— Centerville, lowe 
St. Paul, Minnesota 








N. 


Y. 
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@ This example of profitable molder- 
customer relations 1s interesting, not 
because it is unusual but for a precisely 
opposite reason—because it is typical. 
Pennsylvania Transformer Company 
showed their custom molder an im- 
proved design that met higher safety 
standards than previous models. Fol- 
lowing the custom molder's habit of 
applying constructive thought before 


A new bit with plastics users everywhere 
is the handy "‘Durez Chech-Chart."’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
1511 Walck Rd., N. Tonawanda, N. Y. 
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l pays to use your 
custom molders know-how 


says another electrical equipment producer 


e T 


ll in a series on Plastics Skill at Work... 


PROJECT 


Light weight transformer 
tap changer with cover 


CUSTOMER 


Pennsylvania Transformer Co f 
Pittsburgh, Pa 


MOLDER 


International Molded Plastics, 
Inc 


MATERIAL: 


High quality 
general purpose Durez 


going ahead, this molder suggested 
engineering changes that led to better 
molding technique, greater operating 
efficiency, and lower production costs. 

Plastics men with practical know- 
how and active interest in their cus- 
tomers’ problems can be of profitable 
service to your design and production 
departments. Their skill with the ver- 

satile Durez phenolics should help you 











in developing products that look bet- 
ter, wear longer, and sell faster 
Deciding which phenolic compound 
will do the job best is a small part of 
a good custom molder’s field of coop- 
eration. Call your molder in early, 
when he can be of greatest service. It's 
an advantage, too, when you have the 
specialized experience of a Durez field 
tec hnic ian at your planning sessions. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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Westinghouse 


This Westinghouse Instrument 


helps set New Hoducron Records 


Savings in machine time up to 75; are common 
among the users of the American Tool Works 
Company's new hydraulic duplicating lathes! 

A standard feature of these lathes is the 
Westinghouse horsepower instrument. It shows, 
at a glance, the horsepower being consumed by 
the cut. This enables the operator to take full 
advantage of the capabilities of the machine and 
to make maximum cuts without overloading. 
Machines can be easily operated at peak loads, 
without the dangers of overtaxed motors and 
damaged cutting tools. 


This is another example of the application of 
Westinghouse instruments to specific problems. 
Westinghouse instruments are engineered and 
built to give you reliable performance in every 
application. The completeness of the line means 
electrical measuring instruments to fill your 
needs exactly in every field of industry. 

Westinghouse instrument specialists are avail- 
able in the field for consultation. Call your near- 
est Westinghouse office or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-40373 


ELECTRICAL 
MEASURING INSTRUMENTS 


FOR A joB 
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Van Huffel rolls to 

your specifications: 

shapes and sections; 

Welded, Lock Seam, Open 

Seam, Butted Tubing in hot 

or cold rolled steel, stainless 
steel, copper, brass, bronze, alumi- 
num, zinc, etc., in thicknesses up to 
5/16 inch. 
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FOH THINGS TO COME... 


Along with demands for new and better products in 
the future comes the cry to reduce the cost of pro- 
ducing them. That's why the Van Huffel method of 
building its own forming mills and dies as well as 
rolling shapes and tubing is gaining such wide 
acceptance. Battleships or baby buggies . . . toys or 
television equipment . . . whatever your product— 
whether it's now in production or among "things to 
come", chances are that some of Van Huffel's shape 
or tubing ideas might be applied to your advantage. 
We invite you to write for illustrated brochure 
showing the wide range and diversified applications 
of Van Huffel Shapes and Tubing. 













ox BENDIX SCINTILLA 


ELECTRICAL CONNECTORS 
offer you this 


IMPORTANT, EXCLUSIVE FEATURE... 













a a ne a sinne mena ieee 


* sciNrFLEX dielectric material 
is a new development that assures 
unequalled insert performance. lt is 
available only in Bendix-Scintilla 
Electrical Connectors. 


PLUS ALL THESE OTHER FEATURES 


B Moisture-proof 

B Radio Quiet 

Bi Single-piece Inserts 

Bi Vibration-proof 

Bi Light Weight 

E High Insulation Resistance 
@ Easy Assembly and Disassembly 

E Fewer Parts than any other Connector 
B No additional solder required 





. . . PRESSURE TIGHT SOCKET 
CONTACT ARRANGEMENTS! 


Outstanding design and fine workmanship, 
combined with materials that will meet every 
requirement, make possible our "pressurized" 
connectors that include both pin and socket 
arrangements for ALL sizes of contacts. 


Write our Sales Department for detailed information. 


BENDIX 
SCINTILLA 
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yee American Floor Surfacing Machine Co. is well known for the 

rugged dependability of their portable electric equipment. Important 
components in the sensational new portable electric saw by “American” 
are the alloy bronze Gear and the heat treated alloy steel Helical Pinion 
Gear made by-our skillful craftsmen. G.S. Fractional Horsepower Gears 
contribute substantially to the smooth operation, long life and all round 
efficiency of this better saw. If the quantity production of finer, more 
uniform, Small Gears is an essential requirement in your business, by all 
means take advantage of the highly specialized service we give. Today . . 
ask our engineers for suggestions, and low cost estimates. You won't be 
obligated to buy. 


—— SEND FOR OUR CATALOG putterin ——} 


BAIR Specialties 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks » Thread Grinding 
— 2635 WEST MEDILL AVENUE * CHICAGO 47, ILLINOIS 
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"It's easier with HYMTS" 


WRITE 


For our interesting 





e 
and in for mativ 
pooklet Guide 

A * eers 
L imes for Engin 


and Designer? * 
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Yes! Easier every time 


Why? Because, the straight radial construction and complete interchange- 
ability of bearing parts in Hyatt Hy-Load Bearings make it easier for you. 
How? Well, for example, you can mount separable bearing parts on one sub- 
assembly and install the balance of the bearing in another, then, bring the sub- 
assemblies together completely confident that all bearing parts will fit perfectly. 
And there will be no adjustments, no matching, and no blind fitting. There 
will be nothing to slow down or complicate your final assembly operation. 
With more than fifty years of accumulated bearing application experience, 
we believe we can help you to make real savings in assembly costs. Let us show 


what we can do for you. Hyatt Bearings Division, General Motors Corporation, 
Harrison, New Jersey. 





HYATT ROLLER BEARINGS 
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E (gp Wiring Components 


FOR PRODUCT DESIGN 




















It's PREEN-X 


THE NEW IDEA IN HEATER CORDS 


Here's a really new idea in a heater cord set — General 
Electric Preen-X heater cord equipped with the hand- 
some General Electric “400” plug. 


Preen-X heater cords come with ends stripped and 
twisted ready for fast installation. They help speed-up 
assembly, provide an added sales feature. Preen-X has 
no braid to fray or unravel. Its tough, flexible- 
insulation jacket—by actual tests—takes ten times 
the abrasion of ordinary heater cords. Preen-X resists 
water and oil—looks smart on any up-to-the-minute 
appliance 


The bright, colorful 400" plug makes an attractive- 
looking companion piece to the new Preen-X heater 
cord. Made of tough plastic in attractive colors, this 
gleaming plug adds sales appeal to appliances — 
attracts customer attention. Strong prongs and sturdy 
construction make the “400” plug a long-life item 


Before you specify another foot of heater cord, it 
will pay you to look at Preen-X. For a free sample 
and all of the facts on this new fray-resistant, non- 
kinking heater cord. check "A" in the coupon below 


LOST! 


Üne repeat sale 


“Just look at this frayed cord. 
Why don’t ‘they’ put durable 
cords on appliances?” 

Why run the risk of being the 
"they" she's talking about? 
Long-lived, good-looking General Electric Flamenol® rip cords are made to 
bring products through tough situations and to keep them performing well. 
They're the cords designed to give your product a selling edge over competition 
before the sale. And they keep your product sold after the sale — that critical 
period when customers really learn about product quality in terms of day-in, 
day-ovt use. 

Flamenol cords resist acids, alkalies, water, and oils. Your cus 
tomers will like the smooth, extro-flexible Flomenol jocket that is easily 
cleaned with o quick wipe— always looks neat. You'll like the way 
they can be stripped, quickly and cleanly, for fast installation. 

Why not see what these long-wearing cords con do to help your 
soles and manufacturing picture? To get the focts just check “C” 
in the coupon. 
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2 great magnet wires 
from a single source 
TO FILL EVERY WINDING NEED 


To provide a full range of sizes, shapes, and in- 
sulations for a wide variety of applications . . . 
General Electric offers two great names in magnet 
wires—Formex, for temperatures to 105 C; and 
Deltabeston, for temperatures to 125 C. 


Formex is the tough, workable magnet wire, in- 
sulated with synthetic resin, that is famous for 
speedy winding and extremely long operating life. 
Chemical-resistant, heat-shock resistant, abrasion 
resistant, space-saving Formex magnet wires are 
available in all common sizes and shapes 


Deltabeston magnet wires, insulated with glass 
or with asbestos, are the high-heat magnet wires 
that permit operation at temperatures higher than 
those allowable for ordinary cotton- or enamel- 
insulated wires. Deltabeston magnet wires are 
available in all the usual sizes and shapes. 

For samples of these two famous General Elec- 
tric magnet wires and the latest booklet containing 
complete detailed information just check “B” in 
the coupon below 


















General Electric Company (Section 15-1167) 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the following 


A C] Sample and data on Preen-X—the newest in heater 
cords. 


B C] information and samples of Formex and Delta- 
beston Magnet Wires 


C C Data on General Electric Flamenol rip cords 


Nome — 
Company Title is 
Street. — 
Gib PER dpei e ANE O O esame 


GENERAL (2) ELECTRIC 









LOOKING FOR A NEW 


Wallace ) spares Springs 


] 1] riste Connecticut 
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The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 

120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what's more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years. 
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Westinghouse 


This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . . . pre-lubricated bearings . . . an 
indicated savings of $750 per year per 100 
motors . . . and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Penna. J-21533 
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e 
Attach hooks to support vies 


' Bond enameled steel to fiber backing 


When you start prodding your imagination with phrases like “I 
wonder if we could possibly try turning vour thoughts to 
Armstrong s Adhesives. These modern adhesives are making a lot 
of business dreams come true. Take, for example, the manufacturer 
who wondered if his tovs could be made more child-resistant. Or 


Wondering m ade the man who wished he 


sarden walls. Or the industrialist who wanted to join a continuous 


could tram roses on hooks adhered to 


enameled steel skin to a suitable backing. All of these things can be 
these adhesives lone, of course with the right adhe sives 
The right adhesive may help realize vour ideas. too. If one of 
- o the fifty odd adhesives in our regular line won't do what vou have 
do wonderful things in mind, there may be an experimental product in our laboratory 
, that will. So don't spare us, even if your needs seem rather fan- 
tastic. We mav not come up with the answer, of course, but we 
promise you a good try. Write Armstrong Cork Company, Indus- 
trial Adhesives Dept., 6811 Arch St., Lancaster, Pennsylvania 


ARMSTRONG’S ADHESIVES Q 


Made by the makers of Armstrong's Linoleum 
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underfilm corros# 
just //.//( happen 


——— — 


ELECTROLYTIC ZINC-COATED SHEETS AND STRIP 


Paints, enamels, lacquers, varnishes and lithographic inks adhere to Weirzin 
securely and permanently, because underfilm corrosion cannot occur. The 
tight, malleable zinc coating, electrolytically applied, becomes an integral 
part of the sheet or strip . . . remains intact under all conditions of temperature 
and humidity . . . provides a perfect "tooth" for spray, dip or roller applications. 


Extensive fabrication does not weaken this bond — after deep-drawing, 
forming and punching, the zinc coating remains unruptured and evenly de- 
posited. There are appreciable savings in manufacturing, too, because 
Weirzin sheets and coils require no pickling or buffing, and very little clean- 
ing . . . there is no need for a primer under paint. 


LISTAS EON 


yà 


= WEIRTON, W. VA., Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pennsylvania je 








FOR JOBS THAT CALL FOR 
TOP PERFORMANCE 








HERE ARE TWO NEW 


[ 


RE 
ch 
(Nef 
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_ D-POLE OFFSET MicroMotor 


Here's à low cost, skeleton-type Micro- 
motor that is a rugged performer. This 
2-pole offset unit is ideal for use in 
small heaters, fans, animated 
displays, and other applications calling 
for light weight, low power motors. 
Features include air gap concentricity, 
sturdy bearing brackets, oil reservoirs 
packed with. felt, and highest quality 
enameled windings. Two holes in field 
laminations tacilitate mounting. Built in 
sizes up to 1, 100th horsepower. 


J 


room 


Kedmond company, 1nc. 


OWOSSO, MICHIGAN 
Offices in New York, Chicago, Los Angeles, Dallas 


Expanded Facilities e Prompt Deliveries + Service before and beyond the sale 
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MicroMorors 





^ GEARHEAD MicroMotor 


This sturdy, quiet-running gearhead 
unit is for applications requiring un- 
usual r.p.m. specifications. Output 
selections are almost without limit 
down to 2 r.p.m. It is powered by a 
dependable Redmond 2-pole offset 
Micromotor with a single bearing lu- 
bricated from the gear box. Brake device 
can be supplied if required. Four mount- 
ing holes are provided horizontal to 
shaft on front surface and four vertical 
to shaft on base surface. 
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AMPLEX MANUFACTURING CO. 


DIVISION CHRYSLER CORPORATION 
DETROIT 31, MICHIGAN 


- NOVEMBER, 
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p MORE than 20 years many of you have said that to you Oilite is 
synonymous with quality. You have been enthusiastic in compli- 
menting us upon the recent completion of our new plant with its 
modern equipment and flexible production facilities. Some of you have 
availed yourselves of Amplex's engineering service other than that 
pertaining to Oilite Products. 


For your kind trust, we are humble and proud. To maintain that trust, 
skilled Amplex personnel is constantly engaged in the forward engi- 
neering of Oil-Cushioned Oilite Bearings, Finished Machine Parts, and 
kindred products—designed to meet your specific needs. Your objective 
is our objective—superior products, increased sales appeal, greater 
economy, and encompassing service. Our field and home office engineers 
welcome the opportunity to work with you. 


| AMPLEX MANUFACTURING CO., 6501 Harper, Detroit 31, Mich 

Please send latest information on 

| OIL-CUSHIONED BEARINGS CORED AND BAR STOCK 

| FINISHED MACHINE PARTS PERMANENT FILTERS 

| 

| NAME i — - — 

| 

| STREET ———————————— — 

| cm es STATE nn 
1949 65 





Q Steel guard directs air stream toward stator wind- angle . . . is roomy , . . easy to get at. (S) Pressure- 
ings for efficient cooling. (2) Pre-lubricated ball bear. cast rotor has integrally cast fans . . . no welds or 
ings are simple press fit on motor shaft, they require rivets . . . there’s nothing to rattle or shake loose. 
no further lubrication for years. @ Rigid, cast iron © Balanced ventilating fan is keyed to_rotor shaft 
frame completely surrounds and protects stator core. . . . produces strong blast of cooling air. Flange is 

Diagonally-split conduit box is adjustable to any counterbored for oil seal. . .has protecting mesh screens, 


Sold — Applied — Serviced by Authorized Dealers, Certified 
Service Shops, and District Offices Throughout U. S. m 
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GIVE YOUR 
PRODUCT THIS 





4-Point 
Motor Protection 





l. Rigid cast iron frame completely surrounds all working parts . . . resists corrosion! 


2. Pre-lubricated bearings eliminate bearing maintenance . . . require no further 


lubrication for years. 


3. Double-insulation gives extra protection against heat, moisture, and corrosion. 


4. Pressure-cast rotor has no rivets or welds . . . is indestructible in normal service. 


Available in three flange 


types . . . sizes to 150 hp in open, enclosed and pro- 


tected types, with electrical and mechanical modifications to suit specific requirements. 


H™; A LINE OF FLANGE MOTORS you can design 
into your products and forget! Notice how com- 
pact these motors are . . . how /rim in appearance. 
Further, their large, roomy conduit boxes and clearly 
marked connections make them eas y to install. 

Notice how the outer frame completely protects all 
working parts, This feature combined with pre-lubri- 
cated bearings and pressure cast rotors adds up to "all. 
around” protection against distortion, corrosion, fric- 
tion and entrance of foreign matter. And bell housing 
is drip-proof, at no extra cost! 

Best of all, these Allis-Chalmers motors are backed 
by a long-established record for building as tough and 
sturdy a line of motors as you can find anywhere on 
the motor market. 

Check your needs in the coupon below for addi- 
tional information. 


3 TYPES HANDLE MOST OEM JOBS 


C FLANGE TYPE — Generally used for 
close coupling to pumps. Employs rabbet 
fit with mounting holes on smaller di- 
ameter than rabbet fit. Holes tapped for 
mounting bolts. 





D FLANGE TYPE — For machine tool ap- 
plications. Uses rabbet fit with mounting 
holes on larger diameter than rabbet. 
Holes are clearance holes with bolts usu- 
ally assembled from motor side. 


P BASE TYPE — Generally used for verti- 
cal applications. Employs rabbet fit with 
mounting holes on larger diameter than 
rabbet. Holes are clearance holes. 


Texrope is an Allis-Chalmers trademark. 





CHALMERS 
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AMERICAN BLOWER GYROL FLUID DRIVES 
USE ALLIS-CHALMERS MOTORS 


New Type TM Gyrol Fluid Drives offer benefits of low starting cur- 
rent, smooth acceleration and shock absorption in the 1 to20hp range. 


These packaged power drives use 
Allis-Chalmers constant speed a-c 
flange motors to produce a smooth 
start. The motors come up to 85% 
of full speed before assuming load. 
Acceleration is gradual and there 
is a 50% saving in the amount of 
current consumed for starting. This 
unit makes overmotoring unnecessary and eliminates shocks to ma- 
chinery. Overload protection is positive and can be adjusted by 
changing oil level in the unit. For additional information contact 
American Blower Corporation, Detroit 2, Michigan, 


Check This Coupon 


ALLIS-CHALMERS, 1002A SO. 70 ST 
MILWAUKEE, WIS. 


Please send me: 

C Flange Motor Specification Sheet (5157324). 
O Handy Guide to Electric Motors (5186052). 
O General Purpose Motor Controls (1487132). 





(CD Equipment for Machine Tools (2587110) (Contains information for 
OEM users on Motors, Texrope drives, Motor Controls, Coolant Pumps. 


Name Title 
Company 

Street 

City » - Stote.... 


A-2876 












BASIC FORMULA FOR 
ee e DESIGN 


To solve a problem concerning power transmission, apply 
the formula M PT (Morse means Power Transmission) 
and you'll find... 


1. That Morse Roller Chains and Sprockets are most 
easily adaptable to your specific design needs. 


2. That Morse Roller Chain Drives have extra-long 
service life because every phase of their manufacture 
and assembly is under rigid quality control and pre- 
cision engineering supervision. 


Shaving the face of the earth with a Gargantuan blade is a job that 


and most rugged in power transt 


Morse Roller Chains are made in all standard pitel 
widths n reddant Ww 


Ameri à I b ion to assure complete inter 


changeability witl 


ASK the Morse 
Man nearest 
you... today! 


From coast to coast there are more than 100 offices, representatives 
ind. distributors of Morse Power Transmission products to give 
vou quick information at d service when you want it—where you 
want it. 4sk the Morse V first in any case! Check your classified 
phone directory under “Power Transmission” or “Chains? 


wcihications. appro by the 


standard roller chains and sprockets 


3. That Morse Roller Chain maintenance is extremely 
low due to the use of the finest quality materials in 
their manufacture. 


4. That Morse Roller Chain Drives are quickly obtain- 
able from shelf stock. Ask the Morse Man from any of 
the hundred Morse Branch Offices and Distributors. 
Each is staffed with engineers experienced in every 
mechanical power-transmission application. 


Why Morse Roller Chain Drives 
Are Specified For The World's 
Toughest Jobs 


For the world's biggest and toughest earth- 
moving jobs, many read graders and '"dozers 
now use Morse Roller Chains to transmit power 
to forward and rear drive wheels. Precision 
made, positive-acting Morse Roller Chain 
Drives are the design engineer's favorite 
method of transmitting power where depend- 
ability and long, rugged service life come first ! 
When your design calls for roller chain . . . 
call the nearest Morse Man! 


Exploded View of 
Morse Roller Chain Shows 
Why It's Specified By Design Engineers 


et. 
calls for the best 
lission equipment— Morse Roller Chains and Sprockets! 


A Morse Roller Chain pins are made from special, high-nick: 
fine-grain alloy steel. They are heat-treated and finished for extra 


strength and extreme resistance to wear. 


B Bushings are curled from high-quality alloy steel to give the 
smoothest possible O.D. and 1.D. Smooth inner surface and tru 
roundness eliminates scoring of pins and results in longer li! 
Bushings are case-hardened. 


C Rollers are heat-treated for toughness to provide maximum 
streneth and the greatest possible resilience to shock. 


D Plates are heat-treated for structural strength and endurance. 
Apertures are accurately pierced and sized to provide rigid 
retention of pins and bushings through proper press fits. 
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Morse Roller 


Morse Roller 
Chain Couplings 


Morse Silent 
Chain Couplings 


Morse Morflex 
Couplings 


Morse Morflex 


Morse Morflex 
Drive Shafts 


Morse-Formsprag 


A Clutches 
Morse-Rockford 
Clutches 








Chain Drives 
Morse Silent 
Chain Drives 





Radial Couplings Ga 


Cai 
Morse-Rockford 
Pulimore Clutches 


ransmission 


Morse Chain Company 
7601 Central Avenue, Dept. 452 
Detroit 8, Michigan 


Gentlemen: 
Please send me lates! technical data and specifications on: 
C Roller Chains [] Merse Silent [] Moerse-Formsprag 
and Sprockets ond Roller Clutches 
Chain Couplings 
C Silent Chains [] Morse-Rockford 
ond Sprockets [] Merflex Couplings Clutches 
C) Pulimore Clutches [] Have representative call 
Name _ » 
Title 
Company 
Address 
City Zone State 


ee ee es ce ee ee ee EE a ll 
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ave you looked 


THE COMPLETE 
CHAIN BELT LINE 


Baldwin-Rex Roller Chains 
Baldwin-Rex Double Pitch Roller Chains 
Baldwin-Rex CPS Fiat Top Chains 
Rex Cast & Steel Detachable Chains 
Rex Pintle Chains 

Rex H-Type Drive Chains 

Rex H-Type Conveyor Chains 

Rex Refuse & Log Haul Chains 

Rex Transfer Chains 

Rex Ley Bushed Chains 

Rex Combination Chains 

Rex Durobar Chains 

Rex Cast Roller Chains 

Rex Double-Flex Chains 

Rex Sugar Mill Chains 

Rex Chabelco Steel Chains 

Rex Offset Side Bar Roller Choins 
Rex Table Top Conveyor Chains 
Rex Drop Forged Choins 

Rex Drag Chains 

Rex Cast Sprockets 

Baldwin-Rex Cut Tooth Sprockets 
Baldwin-Rex Flexible Coupling 

and a complete line of chain attachments. 


we 


f 


for lower 


If you're designing for lower costs, consider these points. 
Have you thoroughly explored the possibilities for cost 
reduction and improved performance offered by properly 
applied power transmission, timing, and conveying equip- 
ment? 

Perhaps you're using the same basic design. . . the same 
type equipment for these important functions that has been 
used for years. 

Maybe it's still the best, but you owe it to yourself and 
your customer to be sure that the product you use is the 
lowest in cost, consistent with quality and performance. 

For example, your design may be overchained. A lighter 
chain may do the job just as well with important savings 
to you and the customer. A cast chain instead of a steel 
chain again may do the job as well at lower cost. 

Conversely, your design may be underchained and 
liable to premature breakdown, resulting in far greater 
overall cost to you and your customer. 

Perhaps you are using other methods of transmitting 
power or timing operations and a chain drive can effect 
substantial savings in space, costs and weight. 


a 
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HERE” 


costs? 


There is no one best or stock answer to the problem 
of transmitting power, timing operations or conveying 
materials. That is why we at Chain Belt Company feel that 
we can be of practical assistance to you in designing for 
lower cost. Because we manufacture a complete line of 
chains, both cast and steel, we can help you select the chain 
that is exactly right for your machines. : CHAIN BELT 
If the operating conditions are such that a cast chain i DISTRICT OFFICES 
is indicated, we have the exact chain that will best fit the i 
need. Where speeds and horsepower requirements de- à ane mend 
mand a finished steel roller chain, again our complete j Ginminghem Milwaukee 
line contains the answer. Conos Minneapolis 
Our Field Engineers pius our Plant Engineers are well — M 
equipped to work with you in the selection and applica- — oun 
tion of Rex and Baldwin-Rex Chains for your designs. In 5 c— Hi 
many instances they have been able to help effect sub- — oum 
stantial savings and increase machine efficiency through — nns 


the flexibility of our complete line and their years of prac- — — 

tical experience. Call or write the Chain Belt Company — Som 

Field Office near you or write direct to Chain Belt Com- — —— 

pany, 1715 West Bruce Street, Milwaukee 4, Wis. — — 
Kansas City Springfield 
Los Angeles Tulsa 


Lovisville Worcester 


immij 
Mere is a composite view of 
Chain Belt Company's manu- 
facturing facilities. From these 
plants comes a line of chains 
unsurpassed for completeness 
* 5 5 chains that have been 


serving industry everywhere 
for over 50 years. 


E Assal MN euS: 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin 
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La 


for any cavity 


Curia SEALS offer unusual design possibilities . . . 
and unusual design economies, too. 


For example, this new Johns-Manville oil seal is 
available in flange sections of varying width to fit 
practically any cavity. In fact, because of the adaptability 
of its unique one-piece design, there is no cavity 
mechanically practicable which is too shallow—or 
too deep—for a Clipper Seal. 


Furthermore, because the Clipper Seal has no metal 
case and is of flexible molded construction, this oil 
seal permits liberal machining tolerances in the design 
of the cavity. Its tough, dense outer heel is resilient 
enough to conform to even a slightly out-of-round 
cavity. Yet this does not interfere with the seating of 
the pliable inner lip which always maintains a light, but 
positive sealing pressure on the shaft for minimum wear. 

Clipper Seals are entirely non-metallic, which elimi- 
nates the possibility of electrolysis; are available in 


Johns-Manville 


split and endless types, for sealing against oil, grease, 
water, air, grit and coolants, in sizes from V4" 


I. D. 
to 66” O. D. If you would like to consult us VY 


about a design problem, write Johns- Manville, 
Box 290, New York 16, N. Y. 
Recommended Clipper Seal Flange Sections 


Shaft Diameter 
Inches 





% thre 1% 
1*íe 2 
24 2% 

3 5% 

6 974 

10 

20 

30 


Recommended dimensions for shaft diameters from '/," to 5/,’" and over 36°’ on request. 


PACKINGS & GASKETS 
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“Clean As A Whistle” 
TO MAKE and TO USE 





... and you can say that of any vac 
built with American Phillips Screws 


iaa 39d iel"" ede No scarred parts, no slashed hands, no floors 


littered by fumbled screws. For when an American Phillips Screw is put 
on the point of its 4-winged driver .. . then they become one straightline unit 
until the recessed screwhead is turned up flush and tight . . . the first time, 
every time. Saves rejects, saves screws, saves time up to 50% over out-of-date 
slotted screws. 


SZ SSE Buyers of modern, top-quality products know the buy- 


sign of the universal Phillips crossed recess on everything from their 








out automobiles to their golf clubs. To them, the Phillips recess means that 
INGED DRIVER CAN'T ms when a product is so put together, it stays put. To you, it means fewer 
Or PHILLIPS TAPERED R returns and fewer free servicings, especially where vibration is involved. 





So remember, from both viewpoints . . . production and sales... 
American Phillips Screws always cost least to use. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ti: 589 E. illinois St. Norristown, Pa. Detroit 2: 502 Stephenson Building 


MERICAN [777 
ILLIPS ioc 
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WHEN TO USE SINGLE ROW RADIAL FELT-LABYRINTH SEAL BALL BEARINGS 


Bearings exposed to excessive dirt, dust or other foreign mat 
ter need the protection which Federal Felt-Labyrinth Seals 
provide. This combination seal—which is equally effective 
with either ring revolving—consists of a woven felt between 
two steel washers, one spun into a groove in the outer ring 
ind the other secured to the inner 

Federal Single Row Radial Felt-Labyrinth Seal Ball Bear 
ngs are engineered to take combined radial and thrust loads 
as well as provide maximum sealing efficiency. Manufac 
tured in three series single Nt al double seal and single seal 
with metal shield on undercut side—each has the tolerances 
and load ratings of Federal Single Row Radial Bearings 


In our catalog “K” you'll find de scriptions of these anc 


all other bearings in the Federal line—in every type and size 
for every anti-friction need. Among the 100 pages of engi- 
neering data are ball bearing selection charts to help you 
compute bearing loads, determine load ratings at all speeds, 
and select the right type and size bearing your individual 
application requires. 
Write for this 260-page book today 


THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, N. Y 


oh Takers of EP. Bul? i Bea Pepe 


RESENTATIVE 
2640 Book Tower, Detroit 26, Michigan « 8 South Michigon Ave., Chicago 3, lilinois 


Chester-Twelfth Building, Clevelond 14, Ohio 


FEDERAL BALL BEARINGS 


OF AMERICA’S 


Quality since 1908 


74 


LEADING BALL BEARING MANUFACTURERS 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared Each Month by BRIDGEPORT BRASS COMPANY ha, a Headquarters for BRASS, BRONZE and COPPER 
SSS co 


Brass and Phosphor Bronze 
for Pressure Gauges 


Highly corrosion-resistant copper- 
base alloys are the backbone of pres- 
sure gauges designed for air, water, 
steam, oil and other media. 

Accurate readings, despite constant 
fluctuations, vibration and corrosive 
conditions, are essential in gauges made 
by the Jas. P. Marsh Corp., Skokie, Ill., 
shown below. 


Phosphor Bronze 


The heart of the pressure gauge is 
the curved bourdon tube of phosphor 
bronze. It is elliptical in shape and the 
physical properties of the bronze and 
the dimensional accuracy of the com- 
pleted tube are very critical. 

As pressure is applied inside the 
bourdon tube it tends to straighten out 
from its 270 arc. The amount of mo- 
tion is transmitted to the pointer, which 
moves over a calibrated scale and in- 
dicates the applied pressure. The tem- 
per and spring characteristics of the 
metal prevent it from becoming “set”. 
Any change in its physical characteris- 
tics or corrosive attack would immedi- 
ately affect the accuracy of the gauge. 

The movement actuated by the 
bourdon tube consists of socket, plates, 
rack, studs, pivot shafts, pinion gear, 
hair spring, bushings, linking arm, and 
closing end for the tube. All but the 


BRASS * BRONZE 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada: 
Noranda Copper and Brass Limited 
Montreal 
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pinion and shafts are brass or bronze. 

The bourdon tube is linked to the 
gear segment, which is also made of 
phosphor bronze. Resistance to wear, 
fatigue and corrosion are as important 
as extreme accuracy. It must also with- 
stand a wide range of temperatures 
with minimum distortion. 

Phosphor bronze, known for its fa- 
tigue resistance, is also used for the 
hair spring which takes backlash out of 
the rack and pinion assembly. Phos- 
phor bronze bushings are found in the 
plates for all shafting. 


Leaded Brass for Ease 
of Machining 


The plates, blanked, pierced, drilled, 
reamed and tapped, are made of clock 
brass containing lead for ease of blank- 
ing and free machinability. 

The socket, into which the bourdon 
tube is mounted and on which the 
movement is attached, is square, ex- 
truded free-machining brass rod. Drill- 
ing, turning, milling and tapping is done 
at great speeds on this leaded alloy. 

The selection of the correct material 
for all types of products can be simpli- 
fied by contacting the nearest district 
office or Bridgeport Brass for informa- 
tion. Machining, corrosion and other 
problems are met daily by the men in 

our laboratory and 
behind them are 
many years experi- 
ence in producing 
quality copper-base 
alloys. 


Phosphor Bronze and Brass 
are used for vital parts of 
pressure gauge. Courtesy 
Jas. P. Marsh Corporation. 


— STRIP 


Az (A 


RIDGEPORT BRASS 


ZC 
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Did You Know... 


Bridgeport Brass Made 
Bicycle Lamps? 


Previous to the introduction of the 
"Safety Bicycle" in the late 80's, 
Bridgeport developed the first success- 
ful bicycle lamp operated with coal oil. 
Its “Searchlight Bicycle Lamp" was 
exhibited at the Chicago World’s Fair 
in 1893. 

The 'cycle illustrated above was 
available only to the well-to-do be- 
cause of its high cost. Also, consider- 
able skill was required to prevent in- 
jury from serious falls. Then came the 
"safety" which closely resembles the 
modern bicycle except that solid rub- 
ber tires were first used. 


With the development of pneumatic 
tires, the Age of Speed was born. Tan- 
dems, bloomers and century runs be- 
came the main topics of conversation. 
And raised eyebrows followed the radi- 
cal bloomer girls in those good old days. 


The bicycle, in some measure, 
helped to improve the highways. A 
three-foot asphalt bicycle path along 
the edge of dirt country roads made 
for smoother riding. The bicycle paths 
disappeared when the automobil? 
called for the modern concrete and 
asphalt roadbeds. 

Bright burning acetylene lamps soon 
replaced the kerosene bicycle lamps. 
Other items such as bicycle bells and 
pumps or tire inflators rounded out the 
Bridgeport line of sporting goods. 


ROD - WIRE - TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 
Established 1865 


£ 
"Bé dge rt” District Offices and Ware- 
- houses in Principal Cities 





When You Want New Ways to Reduce 
MACHINING COSTS ON STAINLESS JOBS 


NO MORE 
COSTLY HAND WORK... 


Excessive burring during 
machining caused rejects, 
or expensive hand work 
to "salvage" the parts 
from the scrap heap. Be- 
cause of the change to 
Carpenter Free-Machin- 
ing Stainless, the burring 
problem disappeared and 
fishing reel parts are pro- 
duced faster, at less cost. 


You Can Turn It Out 

AT LESS COST with 
Carpenter Free-Machining 
Stainless ! 


CULEN 
e c uL 


— use 


this Carpenter help! 


The cost of the steel you buy is only a fraction of the cost of the finished 
products made from Stainless. To get a lower unit cost for every Stainless 
part you make, take advantage of the help that Carpenter can give you. 


MORE PARTS PER DAY... 


Actual time records show an increased number 


of parts per day, flawless 


tool life now that Carpenter Stainless No. 8 
(Type 303) is used for these corrosion-resis- 


tant valve needles. 


FREE- 


Our help starts with the uniformity of the free-machining Stainless 
you buy from your Carpenter warehouse. Every lot machines the 
same, to the finish you want. 


Next, Carpenter's STAINLESS MACHINING “NOTEBOOK” 
gives correct information on speeds, feeds and tooling, etc.... 
and Check Charts that list common "trouble spots" with shop 
tips on how to cure them. For your NOTEBOOK, send us a note 
on your company letterhead, indicating your title, please. Extra 
copies of the NOTEBOOK, for the men in your shop, are avail- 
able at 50¢ each. 


Using Carpenter's SHOP HELP ON NEW JOBS is another way 
to bring down the cost of working with Stainless, where special 
requirements or close tolerances are important. Combine your 
nearby Carpenter representative's experience with easy-to-work 
Carpenter Stainless bars, and you have a large part of the answer 
to low cost machining on your Stainless jobs. Get ın touch with 
the nearest office listed below. 


THE CARPENTER STEEL COMPANY, 117 West Bern Street, Reading, Pa. 


UNIT COST: 5¢ 


Production slow—rejects excessive and unit 
costs "impossible" until Carpenter Stainless 
No. 8 (Type 304) was used for making this 
bearing race. Unit cost is now only 5f... tool 
life has more than doubled and rejects have 
dropped 40€. 


finishes and longer 


Export Department: 233 Broadway 
New York 7, N. Y."CARSTEELCO* 


' 


MACHINING j 


STAINLESS STEELS 


When You Want Rush Delivery Call Your Carpenter Warehouse — 


^" BOSTON 

% BRIDGEPORT, CONN. 
BUFFALO 

CHICAGO 


CINCINNATI 
CLEVELAND 
DAYTON 
DETROIT 


HARTFORD 
INDIANAPOLIS 
LOS ANGELES 
NEW YORK 


PHILADELPHIA 
PROVIDENCE 

$T. LOUIS 
WORCESTER, MASS. 


SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 
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Torrington Needle Bearings 
Increase Power Output 10% 
in ARO Pneumatic Tools 











By Applying Torrington Needle Bearings in the planetary gears ot 
the Model 7099 Screwdriver and Model 7095 Sander, Aro Equip- 
ment Corporation, Bryan, Ohio, increased power output 10%. This 
increase in efficiency, determined by spec ial tests, is acc ompanie d 
by reduced lubrication and maintenance 


No Major Design Changes were needed to adapt Needle Bearings 
to this application, shown above in cross-section. These compact 
anti-friction units met the space and weight limitations ideally, 


with no sacrifice of reliability. The full complement of small diam- 








and longer service life eter rollers assures tremendous radial capacity 





Service Life Tests were run for as much as ten times the normal Installation of the Bearings is a simple arbor press operation. Lu- 


life of the tools. Previously, the planetary gears, shown above, had brication is great] simplified, sir the turned-in lips of the shell 
been a trouble spot but the Needle Bearings and the pins that of Needle Bearings retain an imple reserve of lubricant. With wear 
serve as shafts showed no ippreciabk wear when tests were com reduced to a imum, savings in maintenance may run as high 
pleted as 20 to 1, according to the manufacturer's experience 


his case shows how the performance, lubrication and service fÈ = A 

















e ————3 
life of your equipment can be improved bv a simple change to p 
Toningiom Noodle Beariags. Lot our aa naa. BEBE 
orrington eedie bearings ct our engineers heip vou adap b 

Toe T — 
them to vour needs. Write us todav. THe TORRINGTON COMPANY 


Torrington, Conn., or South Bend 21, Ind. District offices and _— eM 


distributors in principal cities of United States and € anada 





TORRINGTO 


Spherical Roller - 


NEEDLE BEARINGS 


Needle» Straight Roller + Ball - 


Propuct ENGINEERING 


Tapered Roller Needle Rollers 
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STRENGTH! 








DIE CASTINGS OF ZINC ARE TOUGHER 
THAN THOSE OF OTHER COMMONLY DIE CAST METALS 


RUGGED SERVICE e—) 


The choice of ZINC die castings for the wheels, 
side frames and other parts of this lawn mower 
is the result of 10 years of performance in earlier 
models. Rocks, twigs, sand, trees and other ob- 
structions are all in the day's work for this mower 
—thanks to tough ZINC die castings. If abusive 
handling in service is a factor to be reckoned 
with in designing your products, consider the 
excellent strength characteristics of this modern 
metal and method of fabrication. 


SHOCK RESISTANCE em) 


The ability of ZINC die castings to resist sudden 
shock, in comparison with die castings of the 
other commonly used metals, is graphically 
shown at the right. And shock resistance—tech- 
nically known as impact strength—is only one 
of the strength characteristics in which ZINC 
excels. It is also superior in tensile and compres- 
sive strength, as well as in ductility and hard- 
ness. In short, ZINC die castings get the call 


where toughness is required. 


45 FT. LB. 


ZINC ALLOYS 


AVERAGE IMPACT STRENGTH VALUES 
for the 3 commonly used Die Casting Alloys 


High strength is just one of the many advantages which make 


ZINC die castings the most widely used. Every die casting 
company is equipped to make ZINC die castings and will be 


glad to discuss these advantages with you. Or write to us. ` 


AN 
ZA Zi d E 
The New Jersey Zinc Company, 160 Front Street, New York 7, N. Y. 


2 FOR DIE CASTING ALLOYS 








The Research was done, the Alloys were developed, and most Die Castings are based on 





HORSE HEAD SPECIAL (vrtom aviy) ZINC 
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No Substitute for 
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Good Leadership 


An army of stags led by a lion would be better than an 


army of lions led by a stag. 


WE BORROW from the French and call it Esprit 
de Corps or Morale. It is also pride, enthu- 
siasm, or unity of purpose. Call it by any name, 
there is a spirit of harmony in any good organ- 
ization that is as obvious as the black ink on the 
company books, and just as important 

Just as men in armies have seen disorganized, 
rebellious groups of men turned into an effi 
cient fighting outfit by one good leader, so men 
in ev ery industry hav e seen leaders turn a group 
of dissatished and disgruntled workers into 
efficient producers 

We are told that leaders are born, not made 
If this is true, then honesty, fairness, and in- 
sight are all qualities given to a chosen few at 


A 
He does 


birth. We do not believe this to be true 
true boss does not push, but leads. 
not shout, but explains and knows whereof he 
speaks He gives criticism where criticism is 
due, but does not underrate or damn with faint 
praise. A man who measures up to the high 
standards of leadership does so because he has 


long known and respected the human race. He 
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EARLY LATIN PROVERB 


is no more born with qualities of leadership than 
with a knowledge of mathematics. 

We hear a lot today about good working con- 
ditions, wage increases, pension plans, vacation 
plans, new lighting schemes, new decorative 
effects, and a multitude of other such cure-alls 
designed to increase worker happiness and efh- 
ciency. These schemes are helpful and impor- 
tant to the organization—just as more money, 
a better house, and new clothes, are important 
to a family. They don’t, however, insure a con- 
tented, efficient organization. Just as in fam- 
ilies, industrial organizations are built on the 
human equation. Any attempts to substitute 
pleasant sugar pills for the human virtues of 
respect, fairness, and discipline are futile 

Good leadership is the ingredient that turns 
a group into an organization, and the organiza- 
tion derives its own peculiar personality directly 


from its leader 


OO mdb 








N G 





The preloaded Double Row Angular Contact ball bearing origi- 
nated and pertected by New Departure is noted for its ability to 
resist radial, thrust or combined loads from any direction, and for 
its extreme resistance to deflection under cocking or misaligning 


loads 


As a result, this bearing is used with outstanding success in 
many applications to take the place of two bearings spaced 


apart 


In the Allis-Chalmers Model G One and Two-Way 
Disc Plows, one bearing supports each disc and 
assures the necessary rigidity, vet with com- 

plete freedom of rotation. No. bearing 


adjustments of any kind are required 


ew Departure Doul 


bearing ts also a 


vith shields and with 


’ outer ring 
location without inside 


r shoulders 


Nolheng Rolo Like a Ball 


NEW DEPARTURE 
BALL BEARINGS 


80 
NEW DEPARTURE œe Division of GENERAL MOTORS CORPORATION e BRISTOL, CONNECTICUT e BRANCHES IN ALL PRINCIPAL CITIES 


80 Propucr ENGINEERING Novemser, 1949 








The Commonwealth Engineering Company of Ohto 
DETERMINING THE TORQUE, power and efficiency of a gear type hydraulic motor. Gear motor is supplied with oil under 


pressure from the radial variable delivery pump. The load is a gear pump directly connected to the shaft of hydraulic motor. 


Research in Industrial Hydraulics 


A plan to provide for more basic research projects that will 
furnish design data much needed in the field of industrial hydrau- 
lics. The discussion covers research that is needed to answer 
constantly recurring questions that arise in connection with 
education for research, the qualifications of personnel, cost of 
equipment and research activity, and who should do the research. 


WARREN E. WILSON 


President, South Dakota School of Mines and Technology 


RESEARCH is a scientific search for 
facts. At first sight, some difficulty 
may occur in reconciling this defini- 
tion with the commonly accepted ideas 
that consider research to include not 
only the search for basic facts but also 
the process of invention and develop- 
ment. One may reconcile the two, how- 
ever, if he accepts the concept that 
neither invention nor development is 
research unless an improvement is 
evolved based upon a newly discovered 
fact and that has been obtained by a 
scientific study of the problems en- 
countered. 

Since research is the search for facts, 
one may safely conclude that it is 


Propuct ENGINEERING 


needed in any field so long as unan- 
swered questions still exist in that field 
Conversely, research is not needed if 
a single source of information exists 
that can supply all the answers to all 
the questions that may be asked about 
any particular subject. On this basis, 
there is without doubt a great need 
for research in industrial hydraulics 
as well as in all other fields of activity. 

For the purposes of this discussion 
industrial hydraulics is considered to 
be that branch of the broad field of 
hydraulics concerned with the posi- 
tive displacement pump and motor 
and the controls for these two 
machines. The positive displacement 
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hydraulic transmission obviously is in- 
cluded in this category. 

The history of positive displace- 
ment hydraulics extends back to 
the eighteenth century. Then, Joseph 
Bramah perfected a means of securing 
a tight fitting piston that would op- 
erate in a cylinder, thus making pos- 
sible the development of high pressures 
by means of a reciprocating pump 
Following this invention hydraulic ap- 
plications developed rapidly. By the 
middle of the nineteenth century, fol- 
lowing the invention of the accumu- 
lator, the city of London was piped 
for hydraulic power transmission 

In 1873, Hastie patented a variable 
stroke pump. In retrospect, it appears 
that it should then have been possible 
to construct a variable speed trans- 
mission, making use of a pump and 
motor in combination, thus dispensing 
with the accumulator. This arrange- 
ment was not accomplished and hy- 
draulic power fell out of favor. It 
was not until 1922 that a large scale 
revival of the use of hydraulic power 
was signalled by the introduction of 
the hydraulic broaching machine. 

The initial development of the mul- 
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The Commonwealth Engineering Company of Ohio 


RUNNING A PERFORMANCE TEST on a hydraulic gear pump to determine its 


characteristics. Tests are 


tiple plunger 


Started about 


variable stroke 
1890. This 


applications out 


pump 
pump was 
a number of 
industrial 


ised for 
side of the power 


under 


transmis 
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sion 


applications ration 


herc 


Research in 


been 


industrial hydraulics has 
largely invention and 
ment as differentiated 
finding 


develop 
from basic fact 
It is doubtful that any 
of activity has seen the 
ot more if 


line 
application 
effort to the 
levclopment of patentable 


iwenuity and 
devices that 
mechanical detail 
believe that 


differ only in some 


One 1s 


tempted to every 


possil lc 


positive displacement mech 


nism has been patented or at least 
sket hed 
Positive displacement pumps and 


[ 
motors are obviously mechanical de 
produce hydrauli 


vices that 
l y them his coml 


forces or 
ination 
the engineering designer 

| | design in 
"roport properly the phys 
nents in 


chanical 


their 

function n addit he 
knowl 
hanics of fluids in 

Ye the hydra 

to investigate the 

through 

One difficulty in 


hav some 


flow 


these devi 


run using fluids of different viscosities and densities. 


that most mechanical engineers were 
quite familiar with mechanical design ; 
that is, dynamics, strength of 
materials, mechanisms and kinematics; 
but lacked basic education in fluid 
mechanics. The positive displacement 
pump and motor, therefore, were nat- 
urally designed almost entirely as me- 
chanical devices. In fact, the propor- 
tion of development work done in this 
field by men who were not technically 
trained engineers, but rather had a 
flair for mechanical gadgetry, is ex 
traordinarily high 

The application of the science of 
fluid mechanics to the solution of the 
oblems of the industry came largely 
rom the pressure of the requirements 
or aviation, especially during the war 
years. The time has been too short and 
the amount of activity too limited, 
however, to have yielded more than a 
sample of what can be done 

Research activity of any group, or 
in any particular line of work, may be 
generally measured by the quantity 
and quality of the technical publica- 
tions in the field in question. A survey 
made five years ago, of the literature 
of positive displacement hydraulics re- 
vealed that very little had been written 
about the subject. As far as could 
from what had been set 


Statics, 


pr 
f 
f 


be learned 
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down, little or no basic research had 
been done. For example, nowhere in 
the literature was it possible to find 
answers to the following questions: 

What is the proper viscosity of 
an oil to use in a hydraulic transmis- 
sion, the performance characteristics 
of which must meet a particular speci- 
fication ? 

What is the proper clearance to 
use between the gears and housing of 
a gear pump that is pump oil of 
a particular viscosity at a specified 
pressure and speed? 

3. What is the effect of inlet design 
on the performance of a piston pump 

t high altitudes? 

As a result of this paucity of tech- 
nical literature the young design engi- 
neer is placed in a difficult position. 
His textbooks on mechanical design 
probably mention the existence of the 
positive displacement pump, but give 
no clues to the critical factors in the 
design. He can find no book devoted 
specifically to the problems of the de 
sign of such devices. The current 
periodical literature contains little 
any factual information. He is forced 
therefore to rely upon the time hon 
ored methods of his predecessors, that 
is, cut and try designing and testing 

Lack of research is also evident in 
the products themselves and in the 
sales literature accompanying them 
Each pump and motor is usually sold 
for use with a particular oil. Their 
performance is described in terms of 
a constant speed at various pressures 
The user is cautioned concerning the 
performance to be expected under 
conditions of operation other than 
those specified. Either from the sales 
literature or discussion it is difficult 
if not impossible, to get a clear pic 
ture concerning the performance to 


be expected under any specified con 


ditions. 

The application of hydraulic devices 
to servomechanisms required that many 
facts, never before considered, be 
learned and evaluated. This applica 
tion grew apace during the war and re 
sulted in the strange situation, wherein 
experts in electrical engineering did 
some of the best and most advanced 
thinking in hydraulic control research 


General Research 


With reference to general research 
requirements, one immediately and nat 
urally draws the conclusion that it is 
necessary to establish a means of de 
scribing the performance of the prod- 
uct and of obtaining the experimen 
tal data for the purpose. Strangely 
enough, testing programs throughout 
the industry are extensive and many 
data are available, but a widely adopted 
NOVEMBER 
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Gulf Reasearch & Development Company 
TEST SETUP for determining the perfotmance of an aeronauti- 
cal lubrication pump with known percentages of entrained air. 


system for their presentation is still 
lacking. Once a wholly satisfactory 
method of gathering and presenting 
data is adopted, the actual taking of 
the factual material can no longer be 
considered research but rather routine 
testing 

Further consideration leads to the 
conclusion that research is required 
whenever the necessity arises to go 
beyond the readily available factual 
data to answer a question concerning 
the product, its design, production or 
performance 

Research can, of course, be any one 
of several types, namely, experimental, 
mathematical, literary or combinations 
of these. Generally speaking when one 
is looking for an answer to a problem, 
he should first consult the literature. 
If the answer is not in the literature, 
resort to mathematical analysis using 
available facts as the basis of the study 
may be necessary. Failing to obtain 
the desired result in this manner one 
must resort to direct experimental de- 
termination of the desired information. 

A representative sample of the cur- 
rent questions asked by the designer 
of positive displacement pumps and 
motors, and found answered unsatis- 
factorily if at all, are: 

1. What cat noise in a 


ises gear 
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pump and how may it be avoided? 

2. Having given the viscosity of the 
liquid, the speed and pressure, what 
is the optimum clearance for a pump 
or motor? 

3. What are the 
ideal hydraulic liquid? 

i. What forces and torques are re- 
quired to operate a given control mech- 
anism, that is, to change the angle 
of inclination of a swash plate of a 
piston motor? 

5. What will be the response rate 
of a given control mechanism ? 

For each of these questions some 
factual information is available that 
is of assistance in formulating an an- 
swer. Some engineers feel that they 
have a sufficiently good answer avail- 
able upon which to base their design 
Further, a small group of men exist 
who are sure that they know the an- 
swers to all the questions, but feel 
they must maintain strict secrecy. The 
following discussion, it is hoped, may 
serve to point the way to a possib le 
means of securing answers to these 
and other similar questions that con 
tinually plague the designer. 

Noise in all pumps can usually be 
traced to one or more of several causes, 
two of which are outstanding. First, 
trapping of the liquid; and second, 


pen of the 
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SETUP FOR RESEARCH for the determination of possible sources 


of cavitation noise in a large size positive displacement pump. 





cavitation. Yet frequently, even after 
everything has been done to remove 
these two causes of noise, an objection- 
able noise level remains. Basic research 
directed towards the determination of 
the cause of noise in any type of posi- 
tive displacement pump is indicated. 
But such program is a long time 
project that is costly in terms of both 
manpower and equipment 

The problem of selecting proper 
clearances is one that has always con- 
fronted the designer. The writer's re- 
search on this topic points the way 
towards a solution but, being based 
on the assumption of a liquid of con- 
stant viscosity, must be considered as 
a first approximation only. A program 
pointed toward the determination of 
the effect of change in viscosity of the 
liquid within the pump must be car- 
ried through before the final answer 
is available. This project also is a 
long time one and expensive 

To guide the research activities of 
the oil and synthetic liquid industries, 
the properties of the ideal hydraulic 
liquid must be defined. The effect of 
variation in viscosity on performance 
must be established, and the impor- 
tance of a liquid of constant viscosity 
evaluated. Since the undesirable effects 
of entrained air are understood rea- 
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LABORATORY SETUP for conducting research on the performance of small hydraulic motors under simulated service conditions. 


lefinition of the ide: the research man must be highly intel- the research engineer. Too often he 

d should include a limi ligent. In addition, he must have the has never heard of the scientific 

inalytical type of mind. He need not method. The controlled experiment is 

e either an inventor or a designer as foreign to his technique as his auto 

Frequently the inventive genius, who natic machinery is to the work of the 

is the backbone of some of the smaller Chinese coolie 

raight forward ompanies in the industry, is called As has been pointed out, the posi- 
investigation 
by experimental 
betore one can 
terms, the 
ilculating 
and variables 
transient be- 
rvomechanism. 
is largely for 
lucated in 


ind theoretical 


rates, and 

stability of 
a hydrauli trol m, require 
knowledg E items discussed in 
the preceding paragraph, as well as 
familiarity ith the recent develop- 
ments in the analytical methods used 


in servomechanism studies 


Manpower Requirements 


The qualifications required of re- E. 
search personnel are more greatly mis- Gulf Research & Development Company 
understood than those for any other PUMP AND TESTING INSTRUMENT for measuring and indicating the percentage 


of air that is entrained in the oil in an aeronautical lubrication system. 


part of research in this field. Primarily, 
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tive displacement machine is a hydro- 
mechanical unit, the design of which 
overlaps at least two fields. Conse- 
quently, the research man must be 
familiar with the basic science under- 
lying both mechanical and hydraulic 
design. 
Probably the best education for in 
dustrial hydraulic research is a thor- 
eugh grounding in: Mathematics in 
cluding at least differential equations ; 
mechanics including elasticity, hy- 
drodynamics and advanced dynamics 
with particular emphasis on stability 
Whether the man's education be basic 
ally in engineering or 
too important 


physics is not 
If he has majored in 
physics, he will need to study produc 
tion methods and problems on his 
own. If in engineering, he will prob 
bly find refreshing in mathematics to 
be necessary. 

An invaluable should be de 
veloped by this man, that is, the ability 
to interpret 


asset 


the results of his research 
in terms understandable to the design 
and production engineers, whose in 
terest in mathematics is nil and whosc 
driving motive is to get the design into 
production 


Equipment 


For a research program, the equip 
ment necessary depends entirely upon 
the nature of the problems to be 
More important in 
than the type 
the availability of 
research 


vestigated many 
of equipment is 
the equipment for 
Since it is difficult to realize 
the value of an expensive piece of 
equipment that may be idle much of 
the time, for research studies generally 
are infrequent, the tendency is to assign 


ways 


irmo 


CONDUCTING TES 
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routine test M for research. 

Such a procedure keeps the equip- 
ment in use but practically destroys its 
usefulness for research, which must be 
unhurried in its execution. It must be 
realized that in research more time, 
effort and money are spent in prepar- 
ing to make a measurement, 2d in 
determining its significance after it is 
made, than in making the measure 
ment itself. There is absolutely no 
point in gathering masses of data if 
the interpretation is not made, or worse 
still if it is incorrectly made. 

That research equipment in this 
field of activity is expensive, goes with 
out saying. Dynamometers, fluid flow 
meters, photographic and electronic 
equipment are indispensable and all 
are costly. No research program, how 
ever, can be carried on without proper 
measuring instruments. No theoretical 
or mathematical analysis can be con 
sidered completely useful until checked 
in the laboratory 


Cost of Research 
With 


search 


the cost of rc 
much of significance 
it that. which will be set 
forth here can be useful when properly 
interpreted. In general, one may say 
that every element of research is ex 
Certainly the equipment is 
both item by item and in the 
When proper manpower is 
lected it must be well paid. Housing 
and servicing the research group re 
quires expenditures of considerable 
magnitude. On a percentage basis and 
in terms of results obtained, however, 
the picture is entirely different 
Generally, it is agreed that an in- 


reference to 
not 
will be said, bi 


too 


pensiv c 
& ostly 
aggregate 


Po - 1 * 

r Research Foundation Fluid Mechanics Laboratory 
TS on viscous fluid flow through narrow POSITIVE 
passages for compilation of data at different rates of flow. 
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dustry of any considerable size can 
maintain an adequa ate research program 
with an expenditure of two percent of 
gross sales for research provided, of 
course, that there is not some very un- 
usual factor to be considered. In the 
industrial hydraulics field, where so 
much research must be done and many 
of the companies are small, the financ- 
ing of research on an adequate scale 
presents a difficult problem 


Who Will Do the Research 


Much of the research to be done in 
industrial hydraulics is of 
and cannot be expect 
results that will bring in 
within the 
the same de ade To expe ta 
company to finance such a 
out of the question. In 
the 
sider the fact that the result 


basic nà 
ed to yield 
dollars 
not in 
small 
ram 1S 


ture 
sales 
same year, perhaps 
prog 
addition to the 
con 
* will be 
industry, 
eluctant 
costly venture 
ally and inevitably 
shared with com 


cost of program, one must 
useful to all members of the 
hence any one 
to embark on 
knowing that eventu 


the results will be 


company I5 


such a 


petitors 

Then the research 
either by the large 
neering colleges, 
government agencies. A 
large in terms of research, if it can 
justify spending for research an arbi- 
trary sum of two percent of gross sales, 
and if this two percent provides an 
adequate sum for basic research 

A company doing a million dollar 
business, for example, would be justi- 
fied in spending twenty thousand dol- 
lars per year on research. This sum is 
definitely not enough to permit basic 


done 
companies, engi- 
institutes or 
ompany IS 


must be 


research 


Gulf Research é Der elopment Company 


DISPLACEMENT GEAR PUMP mounted on an 
hydraulic press to achieve an overall compactness in design. 
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research. But a ten million dollar busi- 
ness could finance two hundred thou- 
sand dollars in research and could well 
afford ten percent of that for basic 
work. It is almost axiomatic that little 
can be done in a research program re- 
quiring any considerable amount of 
experimental work for less than ten 
or twenty thousand dollars per year. 
Consequently, a company doing less 
than five million dollars worth of busi- 
ness a year cannot be expected to do 


basic research. A study of the industry 
reveals that there are many small com- 


panies and very few large ones, hence 
one can expect little from the industry 
in solving its basic problems. 

A program of basic research spon- 
sored jointly by a group of companies 
would be a great aid in solving many 
of the basic problems of the industry. 
Such a program could be carried out 
at a college or industrial research insti- 
tute. There is no indication, however, 
that the present moment is opportune 
for such a venture. 

Basic research on a fellowship basis 
at an engineering college is another 


Armour Research Foundation Fluid Mechanics Laboratory 


VELOCITY TRAVERSE DEVICE. 


A hyperdermic tube is mounted as an impact tube 


to measure the velocity distribution over a diameter of a rough pipe cross-section. 


The Commonwealth Engineering Company of Ohio 


ELECTRIC strain gages measure stresses in parts of hydraulic injection machine. 
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possible solution to the problem. The 
advantage of such an arrangement is 
relatively low cost. It also provides 
for the education of a young engineer, 
who before completing his academic 
work and becoming available for work 
in the industry will be familiar with 
some of its problems. Small companies 
can finance this type of work and thus 
solve their research problems. At the 
same time, they will be building up 
their engineering personnel. 

Basic research by government agen- 
cies, of course, is always in progress, 
and some is being done in this field. 
It is unlikely, however, that much of 
the work can be done in this manner 
since there are many more pressing 
problems of wider appeal ahisi 
for these groups. 

A rather unusual but not unprece- 
dented development in basic research 
in this field has come about with the 
customer doing the work. Recently 
the General Motors Corporation has 
become interested in the problem of 
pressure transients in pipe lines. This 
company has initiated a research pro- 
gram the first results of which have 
been the imposition of certain speci- 
fications on the hydraulically actuated 
machines that they purchase. Such de- 
velopments are inevitable if the cus- 
tomer can afford to do research that 
the vendor has not done. As a conse- 
quence, however, the vendor must ulti 
mately follow through with the same 
type of work in self defense. 


Conclusion 


On the basis of available evidence, 
it appears that there is a need for a 
great deal of research in the field of 
industrial hydraulics. But there re- 
mains considerable doubt as to whether 
it will be done soon or at all, and if 
it is done it is not clear who will most 
likely do it. Yet it has been shown 
that this research is possible provided 
reasonable amounts of money are made 
available, proper personnel and equip- 
ment are secured and time is allowed 
to do the work. 

One looks forward to the day when 
research in this industry will be on 
a high plane. One hopes that it will 
no longer be necessary, as it was a 
year ago, to interrupt the delivery of 
a technical paper on hydraulic trans- 
missions with an elementary explana- 
tion of the necessity for a fixed reac- 
tion in a transmission in order to se- 
cure an output torque different from 
the input torque. A visiting European, 
an expert on hydraulic transmissions, 
found difficulty in believing that more 
than three-quarters of the audience, 
composed of hydraulic engineers, were 
unfamiliar with this basic concept of 
mec hank s 
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Classificati 


Prov cases 


Manufacturing 


Fig. 1 


ELECTRICAL 


Wet Process 


Basic types of electrical porcelain, and methods of forming them into finished parts. 
governs the tolerances that can be held and often the properties of 


PORCELAIN 


The production process chosen 


the finished part, as explained in detail in subsequent tables. 


Forming Electrical Porcelain 


How production methods affect design of electrical porcelain 
parts. Types and general properties of high and low voltage 


porcelain. 


P. A. PONTIUS 
Materials Engineer 


Westinghouse Electric Corporation 


WHETHER OR NOT an electrical com- 
ponent can be successfully made of 
porcelain depends on whether the 
proper material is specified, and on 
whether the most practical forming 
nethod is used for its production. The 
irst of these factors affects the opera- 
tion of the part in service, while the 
second affects the design of the part 
as well as its quality and cost 

In general, electrical porcelain can 
either as high voltage 
(standard or low loss) or as low volt- 
age. The average properties of each 
of these types is shown in Table I. 
However, the characteristics of high 
voltage porcelain vary considerably, 
particularly with respect to mechanical 
strength. The characteristics of low 


I 
f 


be classed 


Proper E NGINEERIN NOVEMBER 


Recommended tolerances and other design details. 


voltage porcelain are even more var- 
iable, because the type of body and the 
pressing procedure directly affect the 
porosity of the finished product. There- 
fore, the values given should be taken 
as representing an average product, 
and considered as general information 
only. The important consideration in 


the choice between high and low volt- 
age porcelain is the fact that low volt- 
age porcelain should be considered 
as a mechanical spacer only and not as 
a dielectric spacer. 

High voltage porcelain can be pro- 
duced by any one of several processes, 
as shown in Fig. 1. The oldest, most 
diversified and generally used process 
for making high voltage porcelain is 
the plastic process 

The body or the raw material com- 
position used for this process is com- 


posed of a blended mixture of ball 


Table I—Properties of Standard Electrical Porcelain 


Characterist 


Dielectric Strength, Volts/ Mil 
Tensile Strength, psi 
Compressive Strength, psi 
Modulus of Rupture, psi 
impact (Charpy Machine 
Water Absorption 
Specific Gravity 
Thermal Conductivity 
degree C 


watts per sq. in 
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Kg-Cm per Sq Cm 


Low Voltage 


50 to 100 
3000 
40000 
5500 
1.25 
0.5tol 


77 


per in. per 


0 O18 
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PLASTIC PROCESS 
Extrusion and Turning 


Description: De-aired blanks are pushed 
through an extrusion cylinder having a 
specially shaped nozzle or die. 


Shapes Obtainable: Round, 
hexagonal, blanks or tubes 
cross section. 

Finishing: Turned straight, tapered, corru- 
gated, skirted or grooved after drying. The 
tubes may be tapered or counterbored. 
Advantages: Economical method of pro 
ducing sımple shapes 


rectangular, 
of constant 


Disadvantages: Can be used only for sim- 
ple shapes. Fig. 2 shows the min inside 
dia and max outside dia to reduce high 
scrap due to the differential in 
shrinkage between outside and inside dia 
Max outside diameter equals 18 in. 
Applications: Tubes, bushings, casings, 
rectangular porcelain insulators for bus 
bars passing thru walls or floors 


j 1 tool cost. 


Cost: Mi 


losses 


derate labor anc 


Jiggering, Trimming and Turning 


Description: Treated material is worked 
on a table by the hands. Then this ! 
geneous material is dropped int 

of-paris mold, which in turn 

a revolving jiggerhead. Th 

worked into the mold sit 

hand and by means of 

jigger shoe. Cylindrical ] 

are shaped by the profile tool to appr 
mate the final contour. 

Shapes Obtainable: Bowl shaped parts and 
cylindrical parts with tapered round cavi- 
ties at one or both ends. Bowl 
deep skirts. 


shapes with 


Finishing: Finishing oper 
trimming, cutting of 
turning grooves, etc 

Advantages: An 


producing parts 


ations consist of 

reentrant curves 
1! i 

economical meti 


of moderate activity 


Disadvantage Moderate production as 
compared with hot pressing. 
Limitation 


Max outside diameter equals 
12 in 


max height, 7 inches. 
Applications: Parts of large pin type in- 
sulators, outdoor apparatus insulators and 
blanks for indoor post type insulators 


Cost: High labor cost, moderate mold cost. 


Hand Throwing and Turning 


Description 


am 
la 
is placed 


Cut blank of treated material 
on a revolving plaster disk or 


ae SERS A m D 


day, China clay, pulverized quartz, 
pulverized felc Ispar and water. At the 
time of preliminary forming this plas- 
tic body has about the consistency of 
commercial putty. Any one of four 
methods may be used for producing 
the preliminary shape of the desired 
porcelain, namely, extrusion, hand 
throwing, jiggering or hot pressing. 
The details and advantages of each 
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Table II—Methods of Forming Electrical Porcelain 


table and manually formed to shape. 
Shapes Obtainable: Hollow blanks, 
blanks, and round hollow shapes. 
Finishing: The final outside and 
surfaces are turned. 

Advantages: Economical method for pro- 
ducing round blanks that cannot be ex- 
truded. 

Disadvantage Slow production and 
highly skilled labor required. 


solid 


inside 


Limitations: Min inside dia equals 4 in.; 
max outside dia equals 8 in.; max length 
or height, 24 inches 

Applications: Cable pot heads, bushings 
with irregular inside contour, closed end 
bus supports. Bushings having sudden 
reduction of bore to small size 
short distance at one end. 


Cost; High labor and inexpensive tools. 


over a 


Hot Pressing, Trimming and 
Turning 


Description: Treated material is worked 
ind placed into plaster-of-paris mold by 
hand. The heavy mold with content is 
then placed underneath the hot-pressing 
tool of a suitable machine. This tool is 
i heated, rotating metal form shaped to 
nprint the convex (usually the lower) 
side of the desired insulator into the con- 
tent of the mold. The inside of the mold 

iped to approximate the concave 
pper) side of the part. After 
ily, hot and rotating metal tool has 
pressed down and then retracted, 
preliminary forming of the part is 
accomplished 


sually the u 


been 


Shapes OF Bowl shaped parts and 
cylindrical parts “with tapered round cavi- 
ties at one or both ends. Bowl shapes 
with ribs and skirts, not as deep as in 
jiggering method can be obtained. 

Fints/ After some more 
preliminary form can be 
trant curves cut, 


drying the 
trimmed, reen- 
grooves turned, c 
Advantages: More economical and parts 
may be furnished at a higher rate of pro 
duction as compared with the jiggering 
method 


Disadvantages: Suitable for parts of high 
activity only (approximately 1000 and 
above per order, depending upon the size 
of the piece). 

Limitations: Max outside dia of 12 in 
Max height of piece of 7 in. 

Applications: Suspension and pin type 
line insulators, outdoor apparatus insula- 
tors, small lightning arrester casings 
Cost: High tool cost; 
moderate labor cost 


high set-up cost; 


method are described in Table II. The 
selection of the method for preliminary 
forming depends mainly upon the 
anticipated activity and the available 
equipment for obtaining the desired 
final shape at the lowest cost 

After preliminary forming, the ware 
is subjected drying period in a 
chamber with suitable temperature and 
humidity control. The degree of dry- 
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CASTING PROCESS 


Casting in Plaster Molds and 
Machining 


Description: An electrolyte is added and 
is mixed well with the treated materials 
to form the liquid slip. This slip is poured 
into plaster-of-Paris molds. Most of these 
molds are split to facilitate removal of 
the cast shape from the mold. After the 
core has been withdrawn from the inside 
and after the casting has been dried, the 
part is ready for final machining. 


Shapes Obtainable: Large round and tubu- 
lar shapes, conical shapes, shapes curved 
similar to pipe elbows or elbow extensions, 
etc, ie. irregular shapes of the larger 
size (not having an axis of rotation) 
which cannot be produced economically 
by the four previously mentioned methods 
Finishing: 
curves, 


reentrant 
required. 
ethod for 
especially in 


Turning, cutting 
grooving, undercutting, 
Advantages: An. economical n 
producing irregular shapes 
larger Sizes. 
Disadvantage 
required, slow rate 
Limitations: Max outside 
Max height of 80 in. 
1,400 pounds. 


Large number 
of productior 


la ot 


Max w 


Application: Cable ent > bushing tor 
pole transformers. Large porcelain insu- 
lators for air breakers 


Cost: High 


weather casings 


labor cost, high mold 


DRY PROCESS 
Pressing in Metal Dies 


Description: In addition to the operations 
given fully in the text the 
weighed for obtaining close 
Shapes Obtainable: Flat and ribbed plates 
of any form and curves with and with- 
out holes, recesses, and barriers 
Intricate box-shapes with parti- 
tions and side-holes or slots 

Finishing: Usually no machining 
excepuon of some trimming 


charge is 
tolerances. 


slots, 


ribbed 


with 
Advantages: An economical method of 
producing intricate shapes of high activ- 
ity having a structure permitting moisture 
absorption and relatively dimen- 
sional tolerances. 


Disadvantages: The resulting finished 
ceramics are not impervious. They absorb 
moisture and are not recommended for 
high voltage use or in damp locations. 


Limitations; Max Max 


ciose 


height ot ^ in 


ing during this operation depends upon 
the dimensional accuracy desired in 
the finished insulator, i.e. the com- 
mercial or close tolerances required. 

The final shaping of the insulator 
to correspond to the dimensions on the 
drawing is done on a lathe. After final 
shaping, the dried insulator is ready 
for glazing and firing. 


If a glazed surface is desired, it is 
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length of 12 in. Max width of 10 in. Max 
projected area of 120 sq. inches. 


Application: Terminal blocks, supports 
for edgewound resistors, arc-chute liners, 
contactor boxes 


Cost: Moderate labor cost. High tool cost. 


PRESTITE PROCESS 
Pressing in Evacuated Dies 


Deseri ptr This process is the same as 
covered fully in the text except that 
the charge tor the cavity of the torming 
die must first be weighed 


Shapes Obtainable: Chiefly flat plates of 
rectangular, round or otherwise curved 
shapes with or without ribs and bosses. 
Finishing: Shapes usually do not require 
any machining except trimming. 


Advantages; An economical method for 
producing simple shapes of high activity 
requiring impervious cross section and 
close dimensional tolerances. 
Disadvantages: Care must be exercised to 
produce impervious cross sections. 
Limitations. Max. height of 7 in. Max 
length of 12 in. Max width of 10 in 
Max projected area of 120 sq inches. 
Application Electronic tubes, 
and bases; washers, bushings. 


Cost: Moderate labor cost. High tool cost. 


sockets, 


Extrusion in Evacuated Dies 
and Machining 


Descripti Usually several cavities and 
nozzles are provided for extruding in 
one stroke of the press 

Shapes Round blanks or tubes 
of symmetrical cross section may be ob- 
tained the same as in extrusion and turn 
ing except smaller in dia and length. 


Obtanable 


Finishing: The outside contour of the 
shapes may be machined straight, tapered, 
corrugated, grooved, etc. The tubes may 
be tapered inside or counterbored. 

Advantage An 
extruding small 
to close 


economical method of 
pieces of high activity 
dimensional tolerances. 
Disadvantage Can be used 
straight bushing, tubes, blanks. 
Limitati Max outside dia of 1.625 in 
Max length of 10.0 in. Min inside dia 
of 0.140 inches 

Application 
electronic and 


oniy for 


Small bushings, tubings for 
radio apparatus 
Cost; Moderate labor cost, high tool cost. 


obtained by dipping or spraying the 
part with a mixture of the glazing 
materials suspended in a relatively high 


percentage of water. The moisture 
added during the glazing operation 
makes subsequent drying of the ware 
necessary before firing. 

Firing in the kiln is completed at 
approximately 2200 F. During firing 
the physical, electrical and mechanical 


Propuct ENGINEFRING 


properties as well as the physical and 
chemical structure, gravity and hard- 
ness of the shaped ware are basically 
changed; firing also results in per- 
manent volume shrinkage of approx- 
imately 25 percent. 

The plastic body for high-voltage, 
low-loss porcelain contains a large per- 
centage of zircon. Ball clay, alkaline 
earth fluxes and other additions to- 
gether with this zircon constitute the 
raw material composition. Some mois- 
ture content at the time of preliminary 
forming will give the body a consist- 
ency similar to putty. 

So far only the extrusion and turn- 
ing method of forming has been de- 
veloped for this zircon type of plastic 
body. All other conditions during the 
manufacturing process are the same 
as for the plastic body for the high 
voltage-standard porcelain. The firing 
conditions are also the same. 

The cast process is used for making 
the high vabeapcenied porcelain. It 
is applicable to a wider range of sizes 
than the plastic po but is usually 
limited to irregular shapes (shapes not 
having an axis of rotation), large 
pieces, weather casings and tapered 
tubes. 

The raw material composition of the 
cast body used for this process has 
approximately the same ingredients as 
the plastic body for the high-voltage 
mid porcelain. Its moisture con- 
tent is also approximately the same. 
By adding a small quantity of chem- 
icals (electrolytes), the resulting mix- 
ture becomes a free-flowing liquid and 
it is called "slip". 

This slip is poured into a plaster-of- 
Paris mold that is shaped to approx- 
imate the contour of the finished piece. 
Allowances are made for the antici- 
pated shrinkage during drying and 
firing, to insure a sound casting and to 
permit the cast shape to be removed 
from the mold. 

The porous plaster of the mold 
absorbs some of the water from the 
poured slip. This gradual infiltration 
of water from the slip into the plaster 
mold deposits the solids of the sli 
onto the walls thus forming the shell 
or outside contour of the desired piece. 
Provided the mold is continually re- 
filled with slip, this shell grows in 
wall thickness as more water is ab- 
sorbed into the mold and more solids 
are deposited on the inside, until the 
desired. thickness is built up or the 
space in the mold is entirely filled. 

A porcelain piece of which the in- 
side dimensions or contours are not 
important is formed by drain casting, 
i.e., without a core. When using this 
method, the mold is maintained full 
of slip until the desired wall thickness 
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of the piece has been formed as a 
rather stiff shell inside the plaster 
mold; then the excess slip is drained 
from the shell or casting. In case the 
inside dimensions of the porcelain are 
important, the piece must be cast with 
a core. 

The dry process is approximately the 
next to the oldest process practiced by 
the industry. It is used for relatively 
small, irregular and intricate shapes 
of high activity for low voltage por- 
celain and for electrical refractories. 

The dry process body for low volt- 
age porcelain contains approximately 
the same raw materials as the plastic 
body except that its moisture content 
at the time of forming is slightly less. 
This blended mixture is broken up 
into small particles about the size and 
the consistency of coarse and wet saw- 
dust, which permits forming under 
pressure. Such material is placed into 
a metal mold or die and pressed to 
shape. This die usually has one cavity, 
but in cases of high activity, a multi- 
cavity die may be more economical. 
The molded piece is dried, trimmed, 
glazed, if required, and fired the same 
as in the plastic process. 

The Prestite process is a late West- 
inghouse process used for producing 
small pieces and simple shapes of high 
activity and of relatively close dimen- 
sional accuracy. This close dimen- 
sional accuracy is obtained by reduc- 
ing the moisture content of the body, 


Max Outside Dia, in 


Min Inside Dia, in. 


Fig. 2—Minimum inside dia and max 
permissible outside or shoulder dia of 
finished tubes made by extrusion. A larger 
outside dia or smaller inside dia are per- 
missible providing that the wall has suff 
cient strength to support the part during 
firing. Otherwise, breakage will result. 
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Table 11I1—Tolerance Recommendations for Electrical Porcelain Parts 


CLASS A DIMENSIONS are determined by fixed , 7 rUpper die or plunger 
die parts / yyy 


CLASS B DIMENSIONS are determined by the 


motion of the upper die part or plunger into the 
case or matrix. The variations of this class of / 
dimensions depend upon the variations in pressure Class 8 


used and upon the variation of the quantity of filling a'rmensioms —-7 
in the cavity of the die 


E 7 / ! NN | T dimensions 
CLASS C DIMENSIONS are determined by the / S / 

matrix or case. The variation of this class of / ; Cast iron 
dimensions depend upon the wear of the matrix AR “matrix or case 
or case and upon the wear of the die or plunger. 


T'vpe of Material and Tolerance Dimension 


) 
Recomm: 
Production Process Classihcation n "e T 


l'olerance, plus 
2 : I Class NI Z 


High voltage standard) Commercial 
porcelain made by the 

plastic process or Cast, 

or plastic high-voltage.) Close 
low-loss porcelain 


Between glazed and un Upt 0 031 in 
glazed surfaces Over 1 5 percent 


Between glazed and ur 
glazed surfaces 


Upto 1 0 0 020 in 
| Over 1.0 | 20 percent 


| 

| Aand C| Up to 1 0 | 0.020 in. 

| Over 1.0 to 12.0| 2.0 percent 
Commercial Between glazed and un-| B 5/32 to 1/4 | 0.030 in. 
Non-Critical | glazed surfaces Over 1/4 to 1/2 0 032 in. 
Over 1/2 to 1.0 | 0.035 in 


| Over 1.0 } (0.015)+2.0 percent o! 


| 

| à 

| A Up to 5/8 0.012 in 
| Over 2.0 percent 


g 
. 7 - > | 
Close (specify only 4 Between glazed and un-| B 5/32 to 1/4 0.022 in. 


commercial tolerances| glazed or glazed surfaces Over 1/410 1 0.024 in. 

are not feasible | | | Over 1/2 to 5 0.027 in. 
High voltage standard | 
| 


| Over 5 0 015) 4-20 percent of dim: 
| Up to 3 4 0 016 in 
Over 3,4 to 12 2 0 percent 


and high-voltage, low- 
loss porcelain made by 
the Prestite process 


Up to 1/4 0.005 

Over 1/4 to 1 0 0 010 

Over 1.0 1.0 percent 

5/32 to 1/4 0 015 

Between unglazed sur Over 1/4 to 1.2 0 020 E 
faces Over 1/2 0 015,1 O0 percent of dim: 
; Up to 1/4 | 009 

Over 1/4 to 1.0 | 014 

Over 1.0 to 12.0) 004) +1.0 percent of din 


and C| Uprol 0 | 020 
Over 1.0 t0 12.0) 2 percent 
| 3/16 to 1/4 | 0 035 or 0.030* 

Commercial Between glazed and u Over 1/4 to 1/2 040 or 0.032* 

Non-Critical | glazed surfaces Over 1/2 to 1.0 045 or 0.035* 

Over 1 0 | 025)+2.0 percent of dimension 

| 015)+2.0 percent of dimension* 


| Up to 3/4 015 

Over 3/4 2.0 percent 

3/16 to 1/4 030 or 0. 025* 

Between glazed and un Over 1/4 to 1/2 035 or 0.027* 

glazed, or between Over 1/2 to 3 040 or 0.030* , 

glazed surfaces | Over 3/4 025)+ 2.0 percent of dimension 
015)+ 2 0 percent of dimension * 
Up to 7/8 018 

Over 7/8 to 12 2 0 percent 


Low voltage porcelair 
and electrical refrac 
tories made by the dr 
press process | 
| Close 
Specify only if com 
| mercial tolerances are Up to 1/4 OOS 
| not feasible Over 1 4 to 1 015 
| Over 1.0 1/2 percent 
3/16 to 1/4 023 or 0.018* 
Between unglazed sur Over 1/4 to 1/2 033 or 0. 023* 
faces Over 1/2 | 025)+14 percent of dimension 
| | 015) - 13 percent of dimension* 
Up to 1/4 012 
Over 1/4 to ] 019 
Over 1 Oro 12 004) +11 percent of dimension 








* Recommended only if charge is weighed 
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Table IV—Design Recommendations for Electrical Porcelain Parts 


Plastic extruded 


J d 
and hand thrown ot 


Height of Boss, 
Shoulder or 
Depth of 
Depression, in 


Forming Method 


Up to 3/32 
3/32 to 3/4 


Above 3 4 


Plastic: hand thrown 


and extruded 3/32 


min. 


Up to 1/4 
1/4t02.0 
Above 2.0 


Jiggered, hot pressed 
and cast 


1/4 in 


| min. 


Prestite and dry 
pressed parts 


Up to 3 32 
3/32 to 3/4 
Above 3/4 


| min 
Up to 1/4 
1/4 to 2 0 
Above Ü 


? 
) 


thus reducing the shrinkage, and also 
by the use of metal dies le forming, 
in the case of high voltage porcelain. 
The moist body is granulated into 
small particles. The particles or pow- 
dered body is loosely filled into metal 


dies to facilitate evacuation before 
the high pressure for extrusion is ap- 
plied. The extruded blanks may be 
cut to length, trimmed, and glazed if 
required, then fired the same as in 
the case of the plastic process. 


Part DESIGN 


To obtain consistent high quality 
during production, the limitations and 
advantages of each of the various 
forming methods should be thoroughly 
understood. In addition, good design 
practice, gained through experience 
with each of these methods, should 
be followed. While it is impractical 
to discuss all of the recommended pro- 
cedures in detail, they can be sum- 
marized so that the general problems 
are brought out. Adherence to the 
following recommendations will de- 
crease the number of rejected parts: 


1. Avoid abrupt changes in sec- 
tion thickness. Such changes may 
cause non-uniform drying and result 
in fine cracks. 
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Fillet 
Radius C 


2 in 
Preferably 1/8 
of height 3/32 in. | 


| Equal to height 


Preferably 1/8 
| of height 1/4 in. 


Cast with core, 
cast without core 


Fillet 
Radius D 


| Equal to height | Equal to depth 


3/32 in. 
| Preferably 1/8 
of depth 3/32 in. 
| min. 
| F qual to depth 
1 4in. 
Preferably 1/8 
of depth 1/4 in. 


min. 


| and for 
with 


Equal to height 
3/32 in. 
Preferably 1/8 
of height 3 


32 in 
sions 
Equal to depth 

1:4 in. 
Preferably 1/8 
of depth 1/4 in. 


min. 


in. per side. 


2. Specify close tolerances only 
when necessary. In few instances can 
the recommended tolerances listed in 
Table III be exceeded. 

3. Specify overall dimensions of 
ground surfaces both before and after 
grindings, so that adequate allowance 
can be made for shrinkage. 

4. If possible, provide bosses on 
flat surfaces so that the entire surface 
need not be ground. Around cored 
holes the bosses should be at least 4 
in. larger than the hole diameter. 

5. Round off sharp edges on the 
part to decrease die maintenance cost 
and to improve part appearance. Sharp 
edges chip easier when the part is 
handled, and glazes may pull away 
from edges sharper than 1/16 in. on 
bosses, projections, and outside radii 
during Ering. 

6. Base the fillet radii of depres- 
sions on bosses, shoulders, webs and 
ribs on the height of these sections, as 
shown in Table 4. 

7. Base the fillet radii of depres- 
sions on counterbores on the depth of 
these sections, as shown in Table IV. 

8. If the part is to be ground, estab- 
lish a base line from which the axial 
dimensions can be laid out, and pro- 
vide a total grinding allowance that 
includes an allowance for shrinkage 
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Prestite and 
Prestite extruded 
=H A 1K 


Plain outside surfaces and 
through holes can be made 
without draft. 
counterbores, or depres-| in. 
should have wall| to 
| drafts not less than 1/32 


Dry pressed in meta! dies 


Bead E at edge functions as a 
“rain drip” and assists in holding 
shape of water shed during firing. 


| 1/32 in. per side for mold} Holes less than 3/8 in. dia prefer- 
retracting 
jiggered 
| pressed parts. 

for cores of cast parts 


ably should be unglazed unless 
they need not be held to close 
tolerances, as with ventilation or 

drainage hole. This also applies 
| to parts made by other methods. 


tool 
and hot 
Two deg 


Protruding ribs or fanges F join- 
ing on outside surfaces should 
have a minimum radius of 1/16 
Thin -valls should be braced 
prevent distortion during 
firing. 


Bosses 





and an allowance for eccentricity and 
flatness. In general, the shrinkage 
allowance should be approximately the 
product of the percent shrinkage of 
the material (percentage value from 
commercial tolerance specifications) 
multiplied by the sum of the min 
axial dimensions between the base 
line and the ground surface, and one- 
half the total permissible tolerance 
pertaining to this dimension. The al. 
lowance for flatness is usually taken 
as 1/32 in. for surfaces less than 5 in. 
in outside dia, and 1/16 in. for sur- 
faces more than 5 in. in outside di- 
ameter. 

9. Print style numbers and other 
identifications in ceramic ink on the 
unglazed surface of parts to be pro- 
duced by the cast process, the plastic 
process, and the Prestite extrusion 
process. Specify raised lettering—not 
depressed—only on dry pressed parts 
or Prestite parts made by other meth- 
ods than extrusion; if possible, it is 
preferable to have these block letters 
on a depressed surface. 

10. Select the firing surface so that 
the piece is not top heavy, and thus 
does not tip over in the kiln. Long, 
flat pieces should be rested on one side 
to reduce warpage. In no case can the 
surface selected for support be glazed. 
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Diesel Engine 


Lower Base and Auxiliaries 


IN THIS APPLICATION 


11-cylinder radial 
1 


Iy-connected engine and gen 


the 


direct installation r 


floor pports the ste 1 t engin 


This sub-! 


diesel engine drives an electrical generator 
ises through two levels of the plant 


ise 


Scavenging 
air 


i 
$ 


The vertically-mounted, 


A concrete block on the lower 


ilso carries the stator of the generator 


Stationary Radial Engine is Convertible 
To Natural Gas, Diesel Fuel or Both 


Compactness was the reason that a radial cylinder ar- 


rangement was chosen for this stationary engine. The 
Nordberg Manufacturing Company of Milwaukee de- 
veloped the engine for applications in the generation of 
electrical power. A complete installation of engine and 
generator requires only 18 ft headroom and 12x 12 ft 
of floor space. With slight modifications, the engine 
will operate either as a spark-ignited natural gas engine, 
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as an oil burning diesel or as a combination oil-natural 
gas diesel. To minimize vibration, Nordberg engineers 
eliminated need for master rod used in conventional 
radials. A second departure was addition of counter- 
weights. Engine is a two-cycle type with 11 cylinders 
of 14 in. bore and 16 in. stroke. It develops 1800 hp 
at 400 rpm, which is normal operating speed. Engine 
weighs 39 Ib for each hp produced. 
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Cronkshatt 


Upper Connecting ` 


Y 


ABSENCE of the master connecting rod that is used in CONNECTING RODS are rigidly held in the vertical 
conventional radial engines results in a symmetrical design. plane. The rods actually carry the pistons, which thus 
Thus, vibration is kept to a minimum. In the new engine, reciprocate along the true axes of the cylinders. This design 
all connecting rods are identical and transmit power tan- eliminates the uneven wear caused by pistons riding on the 
gentially to the drive plate. As the cylinders fire in their cylinder walls. To accomplish this, each connecting rod 
numerical order, the drive plate does not rotate but moves knuckle pin is mounted between the two flanges of the 
along a circular path around the crankshaft axis. The drive drive plate. The diameter of the knuckle pin and wide 
plate in turn transmits motion to the — passing spacing between bearing surfaces are sufficient to rigidly 
through its center. The crankshaft drives the load support the connecting rod in its horizontal travel 


GEAR TRAIN PERFORMS ONE FUNCTION of the master rod in conven- TWO-PIECE crankshaft is cast iron 
tional radials. These gears control the gyratory movement of the drive plate 
in its relation to individual pistons and their firing order. If the plate could 


rotate freely, the correct positioning of the various moving elements could not 
be inaintained. The gears transmit no power. 


Two-piece design makes possible use 
of one-piece drive plate. If plate 
were segmented, it would be hard to 
make (continued on next page) 
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CYLINDERS are one-piece castings of a close grain alloy 
Liners are not used. 1n cylinders equipped with liners, 
there is possibility of le akage of gas and water at joints and 
seams. Because of the many port openings necessary in a 
two-cycle engine, the lc akage problem would be consider- 


able were liners employed. Scavenger and exhaust open- 


j'egra/!ly cast ribs 
race crankcase 


Scavenger 
ric 


CRANKCASE has 
it to conserve space 
to the cylinders 
place. Ample 
rib sections 
mum 


scavenger header cast 
and to simplify inlet 


Four 24 in 


integrally with 

port connections 
studs hold each cylinder in 
into the crankcase wall and 
the large studs and to insure maxi- 
cylinde 


netal is cast 
to receive 


rigidity in supporting the 


94 


ings in the cylinder are located so as to minimize space 


required for headers or ducts Scavenging air passes through 
an internal header in the crankcase. Flexible tubing con- 
nects each cylinder exhaust port with the main exhaust 
header, which is located immediately below the upper floor 
level. All engine parts are accessible for servicing 


CYLINDER HEAD design depends on fuel to be used 
Diesel head is cast iron and has single opening for oil 


injection in place of two spark plug holes 
head 


crankshaft gear train. 


aluminum 
Engine cover plate holds the stationary gear of the 


It is this stationary gear that deter- 
mines the path that the drive plate must travel 


Propvucr ENGINEERING 


NOVEMBER, 


1949 





J 


v 


SCAVENGING AIR is supplied by a centrifugal blower 
situated on the lower level. The electrical generator sup- 
plies power to the blower motor. Thus, blower operation 
is automatic. It delivers air only while radial engine is 
running and in diret proportion to engine speed. The 


blower consumes 100 kw of the total 1250 kw delivered 


Cooling 
ring 


ALUMINUM ALLOY PISTONS are machined as two 
separate units. After machining, the cooling ring is shrunk 
fitted to the piston and welded in place. This construction 
provides annular passages between this ring and the piston 
proper for the flow of cooling oil. In addition to the oil 
cooling system, water is circulated through cylinder jackets. 
Propucr ENGINEERING — NOVEMBER, 
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"n 
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by the generator. In addition to auxiliaries on lower level, 
certain components are mounted atop the engine. The 
governor, grease pump for centralized lubrication and fuel 
pump are located there. Cam fixed to upper crankshaft 
actuates the fuel pumps. Cam can be rotated on the shaft 
thus changing the time of fuel injection. 


FILTERED OIL is pumped through a passage in the lower 
crankshaft to the crankpin. A series of drilled holes in the 
crankpin mate with grooves in the drive plate. Oil from 
these grooves is forced through an opening in the knuckle 
pin and a hole in the connecting rod to the wrist pin. 
Then, oil passes through piston to the cooling ring. 








Stator farninatioris 


Motor she// 


Bearing 













Comrmutator 


— - 


d | 


a 


l E” 


artridge -type 
brush assemb/íg 


SERIES- WOUND ELECTRIC MOTORS require the use of commutators and brush assemblies. In fractional hp 
motors for ac-dc operation, the cartridge-type brush assembly shown above has been universally adopted. It is small 
and easily installed. Further advantages are simple design, low cost, speed of replacement and ruggedness 


Stabilizing 
Mechanism Reduces 


Brush Chatter 


Excessive vibration or chatter is a prime cause of 
brush wear, noise and poor commutation in electric 
motors. Until recently, the cartridge type brush 
holder assembly was particularly susceptible to chat- 
ter. Now, C. A. Thomas of the General Electric Com- 
pany in Fort Wayne, Ind., reports the development of 
a new cartridge assembly. The cartridge contains a 
stabilizing device which prevents the brush from 
vibrating between the sides of the brush holder. This 
has been done without requiring a tight fit of the 
holder about the brush. Thus, up and down movement 
of the brush due to irregularities and the general 


eccentricity of the commutator is not restricted. 
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BOX-TYPE BRUSH assembly takes up more space than car 
tride type. However, up to now, its performance was better 
Hence, the box-type assembly is widely used on larger motors 
where space is not a factor. In this design two forces act on 
the brush to keep it riding flush against the right hand side 
of the brush holder. One of these forces is the friction between 
brush and commutator. The second is the horizontal com 


ponent of the spring force acting against the angled brush top 
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cartridge type assemblies 


the brush. 
or trailing side of the brush holder. 


assem- 


BRUSHES in cartridge-type 
blies would not remain flush against 
the trailing side of the holder. When- 
ever an uneven or raised spot on the 
commutator passed under the brush, 


it would cause the brush to pivot 
about the lower edge of the brush 
holder as shown above. After the 
raised spot had passed, the brush 
moved back against the trailing side. 
This action was repeated rapidly, re- 
sulting in chatter. 
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PrODUCT 


BRUSH STABILIZING DEVICE is now used in G. E. 
This new mechanism provides 
a means of exerting a stabilizing force against the top of 
It holds the brush flat against the left hand 
But the brush is 
free to move up and down without tendency to stick. 
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brush. 


CARBON WEDGE is basic part of 
the new mechanism. This transmits 
the vertical spring load and a hori- 
zontal reaction force to the inclined 
top of the brush. The two forces com 
bine to hold the brush in place. A 
roller mounted in the wedge is in 
contact with the brush holder wall and 
provides the reaction force. The dis- 
advantage of a sticking brush is that 
it does not move up easily over com- 
mutator high spots which can abrade it. 
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PREVIOUS ATTEMPT to reduce brush wear and chat- 
ter incorporated a spring and plunger in the body of the 
But with this design it was difficult to prevent 
sticking of the brush. 
stabilizing device is that brushes operate satisfactorily under 
only 4 psi while 6 psi was needed before 





One advantage of the new brush 





ANOTHER EARLIER SCHEME to 
improve the performance of the cart- 
ridge type assembly used an inclined 
extension on top of the brush. The 
coil spring then held the brush firmly 
in place. The objection to this de- 
sign was that it reduced the usable 
length of the brush. The dimensions 
of the new assembly are the same as 
those of the old cartridge type holder 
Thus, new type can be substituted 
without changing the motor design 


T 
j 


CONVERTIBLE seats two passengers. The Mercedes transmission provides 4 forward speeds with a top speed of about 


75 mph. The tires used are 6.40-15, low pressure. X-shaped frame of oval pipe sections is retained in the new cars 


The muffler is a short triangular box in place of the tubular construction used on American cars 


German 


Automobile 
Has Diesel 


Engine 


The new line of Mercedes-Benz auto- 

mobiles offers a choice of either gaso- 

line or diesel engines. The diesel is 

actually a redesign of the gasoline 

engine. For production economy, 

Mercedes used as many parts of the 

gas engine as could be adapted to 

diesel operation. A new gasoline 

engine has also been introduced. 

Mercedes is producing two series of 

cars—both on 112 in. wheelbase. The DIESEL ENGINE delivers 38 hp at 3200 rpm. The basic construction of this 

difference between the series is in engine is similar to the Mercedes 38 hp gasoline engine also in production. 

hái iie Many parts are interchangeable between the two. The 4 cylinder diesel engine 
: i has a compression ratio of 19:1. A gray iron casting is used for the cylinder 


head. To accommodate the higher power drain during starting, cars equipped 
with diesel engines have a 12 volt electrical system 
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FOUR COIL SPRINGS replace the leaf springs formerly d to carry the rear end loads. There is a pair of coils 





I 1 
on each side, with one operating within the other Ihe direct-acting shock absorbers are mounted at an agle to 
provide a greater damping stroke The four-wheel brakes are hydraulically operated 





INDEPENDENT front wheel suspen 
won uses oil. springs Airplane type 
ock absorbers are mounted coaxially 


within springs 


HORN RING connects with rotary 


switch for direction signals Turning 
ng in either direction actuates switch 





TWO GASOLINE ENGINES are available. One delivering 38 hp at 3200 


rpm and the second 52 hp at 4000 rpm. The larger is shown above. Com 


pression ratio of both is 6.5:1 The 38 hp engine has an “ascending” type 
carburetor which produces a proportionately richer mixture as car speed 
ncreases. In the 52 hp engine, a “descending” type carburetor is used 


Thus, the manufacturer claims that at cruising speeds the gas consumption 





of both engines is the same 
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bas. 


CONTROL BOX 


grouad 


of the liquid under control 





Transformer 


Used As 
Amplifier 


The Photoswitch Liquid Level Con- 
trol is a device for operating solenoid 
valves, magnetic starters, etc. when 
tank-contained liquids reach prede- 
termined levels. 
Photoswitch, 


Manufactured by 

of Cambridge, 
Mass. the device uses stationary 
electrical probes in place of floats 
for liquid contact. 


Inc. 


Feature of the 
control is the amplification of minute 
currents without the use of vacuum 
tubes. A three-legged transformer 
converts the current in the probe cir- 
cuits into an impulse strong enough 


to operate a switching relay. 






contains a three-legged transformer, a sensitive 
telephone-type d-c relay and a pair of germanium crystal rectifiers. 
The secondary winding of the transformer is tapped at four points. 
Thus any one of four voltages can be placed between probe and 
The voltage selected depends upon the specific resistivity 
Total power consumption is $ 


W ER 





co st 


Use terminal § for pump -i 
terminal 3 for pump -up control 











Hand- 
automatic 








IN THIS APPLICATION, positions of probe 
rods in the storage tank determine duration of 
pump operation. When water touches upper probe, 
relay operates and pump stops. Through auxiliary 
contacts, lower probe provides relay holding cur- 
rent until water drop below it 







watt 






Control transformer 










Supply 
115-230 


volts 


Primary 
Secondary 











Tertiary 









































To = 


probe Et 






M———— 
To ground 


PRIMARY LEG of the transformer is excited by 115 or 230 volt a.c. supply. The 
resulting flux takes the path of least reluctance—through the middle leg—and 
induces a voltage in the tapped secondary winding. This voltage is applied to the 
probe. Under these conditions, practically no flux flows through the tertiary coil. 
But when liquid bridges the gap between probe and ground, current flows in 
the secondary coil, generating an mmf which opposes the original mmf. This 
will cause the primary flux to shift to the tertiary coil. The resulting voltage is 
rectified by the germanium crystals. The rectified voltage actuates the load relay. 
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meant 
aua 
— 
d 
d 
e 
Los 
— 


had 1,640 
In the rede- 


ORIGINAL ALUMINUM ALLOY WING 
separate pieces and used 42,700 fastenings 
signed wing these were reduced to 508 pieces and 16,000 


fastenings. The magnesium wing requires less time and 


Magnesium Alloys 
Simplify Jet Wing 


The designers’ aim in substituting magnesium for alumi- 
num in the wing for the F-80 jet airplane was not to 
reduce its weight. The objects were added strength and 
faster, more economical production. Magnesium’s low 
specific gravity permits the use of a thick skin, thereby 
eliminating the many stringers and stiffeners needed to 
brace the original thin aluminum skin. In several places, 
intricate aluminum stampings and built-up parts were 
replaced by magnesium castings. East Coast Aeronautics, 
Inc., of New York City made the new wing. 
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ALI 


ALLIER 
"m*"*"-w"wa: 


labor to produce. Additional economies are realized from 
reduced tooling, fewer drawings, and simplified inventories 
The maximum thickness of the magnesium skin is .375 in. 
ompared with .051 in. for the original 


MAIN BULKHEAD of magnesium wing is a one-piece 
magnesium casting. In the aluminum wing, this structure 
was fabricated from 25 parts and 653 fastenings 
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Hai. 
EACH TUBULAR SECTION of the front fork is actually 
a big direct-acting hydraulic shock absorber. These air- 
plane type units are between handlebar and wheel The 
cushioning effect of the hydraulic fluid isolates wheel 
vibrations from the rider. Wheelbase of the new motor 
cycle is about 5 in. less than before. The Indian is avail 
able in three sizes—one and two cylinder sport models 


Induction 


Brazing Cuts 
Cost of 


Motorcycle 


Lightweight, flashy performance and 
improved appearance were the goals 
of the Indian Motocycle Company 
models intro- 
duced this year. Die castings and in. 


in engineering the 


duction brazing were major features 
of the redesign. Production was 
speeded up to such an extent that 
part cost was appreciably lowered. 
The Indian plant is in Cambridge, 
Massachusetts. 


"Modal SR RN. oen n not i ae " 


and a heavy duty version. The two cylinder "Scout" is 
shown above. About 70 percent of the parts used in the 
assembly of this machine are used also in the lighter, 
single cylinder "Arrow." The interchangeability is an 
important cost consideration. The design changes reduced 
weight of each Indian model by more than 200 pounds 
The single cylinder engine develops 11 horsepower 


THESE STRUCTURAL PARTS are now assembled by induction brazing 
Silver solder is used for all tubular joints and brass for flat joints. As an 
example of savings, the frame formerly was assembled by torch brazing which 
required 250 hr per 100 frames 
time was reduced to 40 hrs per 100 frames. In addition, joints are stronger and 
more uniform. Hand sanding has been replaced by a grit blast treatment before 


By slight redesign for induction brazing, the 


painting. Tubing is AISI 4130 chrome-molybdenum steel 
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F OR 


ENGINE COMPRESSION RATIO is 7 to 1 
€rncd engine redesign 
ingly 


Three 
resistance to corrosion, 
aluminum die castings 
covers instead of the sand cast parts previously used 
cast in place within the cylinders 

shrunk in after the casting is made 
buffed to a high luster 


The valve seats 


can be Pits in sand castings make 


Joint thickness 





Tensile Strength Ib/ sq in 


0015 0.021 
0.012 0.018 0.02 


Thickness of Joint, in. 


GRAPH gives approximate clearances between flat or 
tubular parts for brazing with silver solder. All clearances 
should be held between 0.001 to 0.003 in. Closer values 
restrict metal flow and result in no bond between the parts 
while larger valves provide too much space for the brazing 
alloy to fill. Curve above is based on joint of stainless stee! 
to stainless steel, but differs little for other materials 
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basic considerations gov- 
appearance and cost. 
were specified for the cylinders, 
Iron liners are centrifugally 
are steel rings that arc 
Die castings do not have surface pits and 
butting 


E R 


LOW 


P 


REDUCTION in assembly time of 
this clutch driver assembly was from 
30 per 8 hr to 30 per hr after modifi 
cation for induction brazing. This 
change consisted entirely of adopting 
close tolerances on the clearance be 
tween the holes and the pins. 


Accord 


heads and all 
also 


impractical 


STEP-BY-STEP VIEWS of front fork assembly illustrate 
use of solder rings in motorcycle manufacture. Formerly, 
a groove was machined in the lower fitting for the solder 
ring. However, the joint leaked and came loose. Now 
the silver solder ring is placed at the top of the bracket, and 
capillary action pulls the metal into the joint. Flux is used 
for all joints in this assembly 
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Correct application of wood-flour-filled phenolic compound simpli- 
fied quantity production and improved performance in these small 
General Electric Company circuit breakers. Used for the protection 
of distribution transformers, they are rated from 1} to 10 kva. Sim- 
plicity of manufacture, accuracy and reliability in operation was 
made possible by the following design techniques: 

1. Designing the molded parts so that simply shaped metal parts 
can be used with them. 

2. Elimination of inserts. 

3. Designing molded parts so that no cross pins or wedges are 
required in the molds. 

4. Elimination of machining operations on molded parts. 

5. Avoiding small or long slender pins in the molds, reducing 
molding time and mold maintenance. 

Use of molded parts in the new breaker has resulted in an im- 
provement in quality. Important dimensions can be held accurately, 
producing consistency of operation. Where bearing holds have 
been designed into the molded parts, excellent surface finish as 
well as low coefficient of friction and long bearing life is obtained. 


LOWER 


Better Use of Phenolics 
Basis of Breaker Redesign 


- B X SS 


GREATER COMPLICATION of the new part 
allows the use of simpler metal parts that are 
assembled to it, and makes possible a saving 
in assembly time. The intentional designing 
of intricacies in the molded parts where the 
cost is less eliminates additional parts used on 
the old breaker and provides a more rugged 
cross arm and contact assembly. A bimetalli 
mechanism trips the circuit breaker on overload 


IN THE OLD DESIGN, circulation of oil around thc 
bimetals was restricted by the a molded cover to 
characteristic In the new 
lished by mounting the bimetals in 
the breaker base. Since the 
a sealed transformer tank, the 
breaker cover served no other useful purpose, and was elim 


inated by proper design The Air Circuit 
s in Philadelphia 


use of 
produce the pr 


ping 
this was ; 


design 
a cavity on the und 
breaker is mounted inside of 


} of the new base 
Breaker Division of G.I 
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MOLDED BASE, mechanism framer and laminted com- 
pound insulating bariers of the former model are compared 
with the new molded base. The single new molded base 
replaces the four pieces used in the old design. Necessary 
accuracy and complete uniformity of equipment can be 
obtained by the use of molded parts. Recesses are pro- 
vided in the molded parts for the mechanism pins. No addi- 
tional machining is done. Side openings through the base 
are molded by offsetting the mold cavity and plunger 
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Aluminum Crane 


Requires Less Hp 


The entire structure of this overhead travelling crane is 
Heat treated 65 ST 
alloy is used even for girders, end trucks, walkway, hand- 
rail (usually steel) and bridge conductors (usually cop- 


of welded aluminum construction. 


Investment Casting 
Saves 57 Operations 


Machining was the major cost item in the production of 
this shuttle lifter for a weaving machine. A 


a 


total of 
separate operations were involved. The Warner and 
Swasey Co. of Cleveland eliminated 57 of these opera- 
tions by redesigning the part for precision investment 
casting. The shuttle lifter is cast as one piece and re- 
quires only 20 operations for completion. Labor savings 
are considerable. Machining takes 0.834 hr as com- 
pared with 2.899 hr for the original design. There are 
other cost savings. Less material is needed for the part 
since less is cut away. Also, there is a reduction in stock- 
ing and handling since fewer parts are used. Precision 
Metalsmiths, Inc., Cleveland, does the casting. 
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F OR LOW BR E 
per). Girder web plates are rolled and all other sections 
extruded. The material change enabled the manufac- 
of Niagara 
Falls, Canada, to reduce the drive motor size by 5 hp. 
The aluminum crane costs more than an equivalent steel 


turer, Provincial Engineering Company 


crane. But economies to the user offset this. The sup- 


porting structure for the aluminum crane — runway 
rails, pillars, etc.—are less expensive since they carry à 


lighter load. Power costs and rail maintenance are less. 
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Probability Methods 


For Establishing ‘Tolerances 


How to reduce allowances for the accumulation of tolerances 
without losing control of the number of rejections in the shop. 


M. D. BARROWS 


General Electric Company 


OVERALL DIMENSIONAL TOLERANCES 
calculated by methods using the laws 
of probability are smaller than those 
calculated by conventional methods. 
The use of the laws of probability in- 
stead of conventional methods can re- 
duce manufacturing costs in any of 
three ways: 

(1) Savings of material made 

(2) Liberalization of tolerances ac- 

complished 
(3) Percentage of 
trolled 

The usual way to get the over-all 
dimensional tolerance is to add up 
the tolerances of the individual parts. 
Tolerance limits so computed provide 
for the extreme cases in which all the 
components are either as long or as 
short as their individual tolerances 
permit. Obviously, these extreme 
combinations are infrequent, and a 
considerably smaller tolerance can be 


rejections con- 


Fig Accumulation of tolerances 


10¢ 


established if the designer is willing 
to risk having a small fraction of the 
completed assemblies fail to meet 
specifications. A rational basis for es- 
tablishing this new tolerance without 
losing control of the number of re- 
jects has been developed through use 
of the laws of probability. 

The manner in which tolerances ac- 
cumulate is illustrated in Fig. 1. In 
this figure is shown an assemb ly con- 
sisting of the three parts of Fig. 1(a) 
laid end to end. If each of these parts 
were as short as its tolerances per 
mitted, the assembly would have its 
minimum possible length, 4.497 in 
as shown in Fig. 1(b). On the other 
hand, if each part should have its 
maximum permissable length, the as- 
sembly would have its maximum pos- 
sible length, 4.503 in. shown in Fig 
1(c). Therefore, the assembly can be 
either greater or less than 4.500 in. 
by the amount 0.003 in. This is ex- 
pressed by writing the over-all length 
as 4.500 + 0.003 in. as shown in 
Fig. 1(d). 

Actually, the length of the as- 
sembly is not very likely to deviate 
from 4.500 in. by as much as 0.003 
in. Usually, when some of the parts 
are longer than the nominal length, 
others are shorter. Furthermore, the 
individual parts do not usually deviate 
from their nominal length by nearly 
as much as their tolerances permit. 
The combined effect of these factors 
is illustrated in Fig. 1(e). Parts A 
and B are longer their nominal length 
while part is shorter. addition 
the deviation of part B from the nomi- 
nal length is small compared to the 
deviation permitted by the tolerance 
The net result is that the over-all 
length 4.5003 in. differs from the 
nominal over-all length by only one 
tenth the amount allowed by the 
over-all tolerance. 

A calculation based on the laws 
of probability estimates that, if the 
over-all tolerance were reduced to 
+ 0.0017, 99.7 percent of the as 
semblies would be within that tol. 
eran The formula for calculating 
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this reduced tolerance is given below 
However, its presentation will be pre- 
ceded by an explanation of probability 
distribution curves. 


Probability Distribution Curves 


The probability of an event is the 
fraction of the possible occurences 
thereof estimated to take place. In 
analysis of tolerances, the probability 
that the length of a given dimension 
will fall within a specified range is 
frequently of importance. 

As an example, consider a part 
made to a nominal length of 1,000 
in. It is possible, but not certain, 
that the length lies in the range be- 
tween 1.000 and 1.0002 in. The prob- 
ability that the length lies in the range 
between 1.0000 and 1.0002 in. is the 
fraction of parts estimated to have 
lengths within that range. 


In dealing with tolerances, it fre- 
quently is necessary to consider the 
probabilities of several ranges of 
lengths simultaneously. The above 
mentioned part might be made so 
that its length could not be less than 
0.9990 or more than 1.0010 in. In 
this case the actual length could fall 
in any of ten possible ranges each of 
length 0.0002 in. Associated with 
each of these ranges is the probability 
of the length falling within that range 


A graph known as a histogram is 
used in Fig. 2(a) to represent these 
probabilities. Along the horizontal 
axis, the possible ranges of values of 
length are laid off. Each of these 
ranges is used as the base of a rect 
angle whose area equals the probabil- 
ity that the length will be within that 
range. The numerical value of this 
area is given by the number in or 
near the rectangle. Instead of divid- 
ing the possible lengths into ranges 
of 0.0002 in., division into ranges 
of 0.0001 in. is possible. The histo- 
gram for those shorter ranges is 
shown in Fig. 2(b). Making the 
ranges smaller and smaller would 
make the upper outline of the histo 
gram become more and more like the 
curve shown in Fig. 2(c). Between 
any two values of actual length, the 
area under the curve equals the prob- 
ability of an actual length between 


those two values. Because of this 
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relationship between area and prob- 
ability, the curve is known as a prob 
ability distribution curve 

In this article, formulas based on 
two types of probability distribution 
curve are used. The first type = curve, 
known as the Normal Law, is illus- 
trated in Fig. 2(c). Probability dis- 
tributions in many fields have been 
found to be in good agreement with 
the normal law. The second type of 
curve known as the Rectangular Law 
is shown Fig. 2(d). Here the height 
of the curve is the same throughout 
the range of possible values of X and 
zero elsewhere. 


Probability Tolerance Formulas 


The tolerances for an assembly cal- 
culated by the formula given below 
are expected to be satisfied 99.7 per- 
cent of the time. Because of the com- 
plexity of the mathematics involved, 
their actual derivation will not be 
given, Instead the explanation below 
will be limited to an indication of 
the steps involved in deriving the 
formulas, a statement of the formulas 
themselves, and a reference to a source 
of further information on the de 
rivation 

The first step is the determination 
of the probability distribution curve 
for the component parts of the as 
sembly. One way of getting these 
would be to measure a large number 
of parts. The information thus ol 
tained could be used to estimate the 
probability distribution curve. Since 
this method is laborious and since 
results cannot be obtained before the 
parts are made, it is fortunate that 
other methods are available. These 
methods are the approximation of the 
actual distribution by either the Nor- 
mal Law or by the Rectangular Law 

Ww E | the parts are made in quan- 

ty, the Normal Law is usually a good 
aj em of the actual probabil- 
ity distribution curve. When the shop 
is aiming for the middle of the tol- 
erance range this approximation is 
not likely to be — in error 
Therefore, when the Normal Law is 
ised, it is desirable to the the fol- 
lowing precautions: 

(1) Set close tolerances on the 
parts. The actual tolerance will de 
pend upon the process or machining 
method used. The machine set-up 
man will then aim for the nominal 
length to avoid excessive rejections 

(2) Arrange for sufficient inspec 
tion to make sure manufacturing set 
ups are aimed for the nominal length 

When only a small number of 
parts are made, the more conservative 
Rectangular Law should be used. Here 
again, the shop should aim for the 
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Pro bability 


" 0.260} 0.260 


Actual length, in 


(a) Histogram- Spacing 0.0002 in. 


Probability 


0.9995 


Actual length, in 


(b) Histogram-Spacing 0.0001 


Probabilf 


Actual length, in 
(c) Probability Distributation Curve-Norma! Law 


Probability 


Actual length, in 
(d) Probability Distributation Curve-Rectangular Law 


Graphical representation of normal and rectangular probability distributions. 


107 





Fiber tube-|-- --- 
Brass tube.~. 


Brush. 


End of copper... 
Ball bearing 


A — End of pper to 
B — Width of p 
C= Width of ba 

inner to outside of outer 
D-Rabbet to &. of 


E — Clearance between brush an 


f commutator 


shott 
washer 


bearing (ins of 


race) 


brush holder hole 


F — Shaft shoulder to end 


Fig. 3 


iddle of the tolerance 
he 


tor the 


range 
distribution curves 
| combined to get 
the prol bution curve tor 


manner in 


1 
the àssc 


which 
tribution Irves are 
discussed in the 194 


per by Roger I. Wilkinson 


Combination of Probability 


AIEI 
The 
Engineering 
«tangular prol 
irves s diSCUSSC« l 
papers by M Schmidt 
fi Company 


probability distribution 
the assembly is known, the 


for the assembly «an be 


The 


the range of 


tolerance is then 


values of length 
tor which the probability is 0.997 


When the dist 


the | ire approximated by 


ution irves for 
either 

Rectangular 
expresses the 


the Normal Law or the 
xe formula 
tolerance of the 


RI t 
assembly in terms ot 


the tolerances 


i edge 


Qe 
o 


H — Bottom of bearing housing to front 
nose of isting 

J —Bottom of bearing housing to 
rabbet 

K -Rabbet tc 


L — Pattern 


Shaft extension 


pattern checking point 
checking point to front 


nose ot ISsting 


Internal construction of a commutator motor showing both the over-all dimensions and the dimensions of the 


the Normal 


Formula is 


Using this notation, 


Law Tolerance 
VT34 T34 "E l 


the Rec 


Is 


tang ilar Law Tolerance 


« TX T> x 


Applications of Normal Law 
Tolerance Formula 


In Fig 


typical commutator motor. The di 


3 is shown a drawing of a 


mensions affecting commutator length 
ride, shaft 
play are labled 


for brush extension, and 


One ot 
requirements is 
dimension E, the 
brush and edge of 
should never be 


COMMUTATOR CLEARANCI 
the manutacturing 
that the 
between 


clearance 
commu- 
tator less than zero 


Let 


0 Ec of inside of fibre tu 
of fiber tube 
Eccentricit of inside 


f brass tube 


entricit 
tsid« 
of brass tube to 


utsid« 


I 0 / B C - 


= D- U+60+¢60 
Let T4 


Total possible tolerance range of 
| — 0 060 in 
Total possible tolerance range of 
BR 0.020 in 
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=- 


> 
Pattern 
-+---checkirg 
| point 
» 


M- Rabbet to front nose 

N= Width of stator 

O- Bottom of bearing housing to 
rabbet 

P - Shaft shoulder to shaft shoulder 

R- Clearance between edges of 
bearing races 


U- Half brush holder widt* 


components. 


Total possible 


( 0 010 in. 


Total i 


D 0.020 it 


vossible t 


[otal possible 
0 0.020 u 


Doral p "ssibk 
n O O04 wr 


Total possibl 


ó 0 004 


dimension 


[hec 
exact. 
Addition of ranges 
that the values of E 
have a total range of 0.138 in 


these Meran 
shows possibl 
There 
actual length of th 
sion E can differ 1 nominal 
value by 0.069 in. However, the 
Normal Law Toleran 

a probable total toleran 


fore, the limen 


from its 


Formula gives 
range of 
1 Tt Ts +7 
7 + TF + 7 
0 000 0 020 
0 020 
0 004 
0 070 in 
In other words, an estimated 99.7 per 
cent of the motors produced will have 
a value of the dimension E differing 
from the nominal value by 0.035 
in. or less 


SHAFT EXTENSION Lhe 
G, or shaft extension, is 
the formula 


limension 
ilculated by 


G S K-L 
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The total tolerance ranges not already 
given under the discussion of com- 
mutator clearance are 


Ty Total possible tolerance range of 
V = 0.020 in. 

Tk otal possible tolerance range of 
K = 0.020 in 

Tr Total possible tolerance range of 
L 0 060 in 

Tr l'otal possible tolerance range of 
F 0 020 in 

Tp [otal possible tolerance range of 
P 0.010 in. 


From addition of the total tolerance 
ranges of G, B, P, F, O, N, K, and 
L, it can be seen that the possible 
total tolerance is 0.180 in. In other 
words, the dimension G may deviate 
from its nominal value by plus or 
minus 0.090 in. However, according 
to the Normal Law Tolerance For- 
mula, the total tolerance range satis- 
fied by 99.7 of the 
blies is 


per ent assem 


an estimated 99.7 percent 
the dimension G 
from its 


than +0.038 


he motors made 
will not 
value by 


deviate nominal 


more inches 
The dimension R is 
tor the tolerances in 
dimensions. This dimen 
sion must satisfy the relationship 


PLAY 
allowed 


END 
space 
the other 


R=0O0+ N+] 


[he differen 


shims 


tolerance rang 


T, of J is 0.020 inches 
The total tolerance ranges of the other 
dimensions have already been given. 
Addition of the tolerances shows that 
R can vary by as much as --0.065 in. 
Application of the Normal Law Toler- 
ance Formula gives the following total 
tolerance range, which is expected to 
be satisfied by 99.7 percent of all 
assemblies 

Tg =(T2+ Tx? + T) 

+272 +2 Ts 

0.048 in 


In other words 99.7 percent of the 
assemblies are expected to have a di- 
mension R differing from the nomi- 


nal value by 0.024 in. or less. 


Application of Rectangular Law 
Tolerance Formula 


To show how the Rectangular Law 
Tolerance Formula is used, it will be 
applied to the problems of commu- 
tator clearance. The formula for cal 
ulating this dimension in terms of 
other dimensions has already been 
given in the treatment of this prob 
lem by the Normal Law Tolerance 
Formula. The tolerance in E is, a 
ording to the Rectangular Law Toler 


ance Formula 


T; Ta + Te + Te + Tp 
Ta + To 
— 2 V0 00 (7! 
x VT aT eT cT oT oT oT 
0.104 in. 


dimension E is 
deviate from its 
more than 0.052 


Hence, the 


pected to 


not ex 
nominal 
inches 


value by 


Advantages of Probability Method 


In the problem of commutator 
clearance, it is necessary to make the 
usable length of the commutator equal 
to the width of the brush plus the 
total tolerance range of the dimension 
E. In this way the brush will not 
extend beyond the end of the com- 
mutator or interfere with the riser 
as long as the dimension E satisfies 
its tolerance. When the brush width 
is 0.250 in., the commutator length 
is calculated from the total tolerance 
range in accordance with the follow 
ing table: 


Total 
Tole rance 
Range, in. 


Usable Com- 
mutator 
Length, in 


Tolerance 
Computation 


Method 


Addition of toler- 
ances 

Rectangular distri- 
bution law 

Normal distribution 
law 


0.138 
0.104 


0.070 


Using the normal law instead of 
simple addition leads to a 20 percent 
saving in commutator length and 
hence in commutator material 

Instead of changing the required 
usable commutator length, the use of 
probability methods could lead to 
larger permissable tolerances without 
a change in the required commutator 
length. 

These changes in required usable 
ommutator length or in the tightness 
of the tolerances are based on rational 
computations. By using rational com 
putations rather than cut and try 
methods, control of the percentage of 
rejected assemblies is maintained 


Properties of Magnesium Alloy Systems Studied 


SURVEY of the 
200 


A COMPREHENSIVE 


mechanical properties of some 
alloys in forty magnesium alloy sys 
tems that, of yster 
studied magnesium-zinc-manganese- 
promising com 
for further study and devel 
are fully dis- 
cussed in a released by the 
Office of Technical Services of the 
U. S. Department of Commerce 
The study, undertaken by Rens 
selaer Polytechnic Institute for the Air 
Force, disproved certain favorable as- 
sumptions that had been made regard 
ing the high mechanical strength and 
good workability of German Giesche 
alloy. Data also indicated that the ad- 


dition of 5 percent each of the inter- 


eveals those systems 


calcium is the most 
bination 
studies 


opment. These 


report 
er 
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metallic compounds Cd,,Nis, Cd,Cu, 
and Cd,Sb, failed to improve the 
mechanical properties of magnesium 
and magnesium-zinc 
tions 

A preliminary investigation of 
warm rolling procedures for dilute 
alloys indicated the 
increased ductility and 
with moderate strength 
properties through these methods, al- 
though the data were too limited in 
scope to draw specific conclusions. 

Further study of the magnesium- 
zinc-aluminum-tin system agreed with 
earlier results indicating that mag- 
nesium-5, zinc-3, aluminum-3 tin was 
the best combination of this particular 
specialized system 


base composi 


magnesium-base 
possibility of 
toughness 


1949 


The promising magnesium-5, zin 
l, silver-1.5, manganese-0.3 
alloy still has the drawbacks of hot 
shortness (tendency to break under 
stress when being handled under high 
temperature) and extreme 
of its mechanical properties to small 
Variations in composition and han- 
dling procedures. 

Report PB 97657, Neu Magne f1Hni 
Alloys, 243 pages including photo 
graphs, tables and bibliography, sells 
for $31.25 in photostat, $9.00 in mi 
crofilm. Orders should be addressed 
to the Library of Congress, Photodu 
plication Service, Publication Board 
Project, Washington 25, D. C., a 
companied by check or money order 
payable to the Librarian of Congress 


calcium 


sensitivity 
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Fig. 1 


testing machine 


Bearings and materials are compared in this fatigue Fig 
Oil is supplied through drilled shaft 


Prossure distribution with oil inlet hole in loaded region 
! . 


1 
I 
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J 
Pressure distribution without oil-inlet hole in loaded region 


Circumferential Plane 


A. E. ROACH and C. B. GRIFFIN 


Axial Plane 


2— Effect of placing the oil-inlet hole in the loaded region of a 
journal bearing is to force oil out of the 


hole rather than draw 


Oil-Inlet Holes and Grooves 


For Journal Bearing Lubrication 


it in 


Research Laboratories Division, General Motors Corporation 


Second in a fundamental series on journal bearing lubrication, this article 
describes the location of oil-inlet holes, and oil grooving for hydrodynamic 


lubrication and partial-film lubrication. 


DISTRIBUTION OF OIL FILM PRESSURI 
n a bearing is the criterion for cor- 
ect location and design of oil-inlet 
holes and oil grooves. In the first 
article of this series (PRODUCT ENGI 
NEERING, October 1949, page 126) 

was shown that in the circum- 
ferential plane of a journal bearing, 
oil film pressure increases as the clear- 
ance space converges, reaches a max 
imum near the point of minimum 
learance, and then decreases sharply 
as the clearance space diverges until 
reaches atmospheric or possibly 
slightly less than atmospheric pressure 
In the axial plane, the oil film pres 
sure curve is approximately parabolic, 
having its maximum value along the 
enterline of the bearing and decreas- 
ng on either side of this centerline 
intil, at the ends of the bearing, it 
falls to atmospheric pressure 


There 


fore there is a three dimensional pres- 
sure “hump” the resultant of which 
is an internal force on the bearing 
surfaces, equal in magnitude but op- 
posite in direction to the external 
load on the bearing. 

If oil is to be supplied to a bear- 
ing through an oil-inlet hole, the hole 
should be located in the unloaded part 
of the bearing where the clearance 
is large and the oil film pressure is low. 
To take advantage of "natural" suc- 
tion, the oil hole can even be located 
in the region of negative pressure, 
which in some bearings is sufficient 
to lift the oil through a tube for a 
distance of 2 or 3 inches. 

The oil-inlet hole should not be 
placed in the loaded part of the bear- 
ing; otherwise, the oil will be forced 
out of the hole rather than drawn in, 
thus robbing the bearing of oil where 
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Dimensions and shapes are recommended. 


it is most needed. The pressure hump 
becomes dimpled, as shown in Fig. 2, 
since the pressure drops to atmospheric 
at this point. The surfaces, no longer 
separated by an uninterrupted high- 
pressure oil film, come closer together, 
and the danger of partial-film fric- 
tion or complete seizure is greatly in- 
creased. In addition, since the internal 
force of oil film pressure on the bear 
ing surfaces must still equal the ex- 
ternal load, the peaks of the pressure 
humps must be intensified. This places 
the bearing material under greater 
and effectively shortens its 
fatigue life. 

The same conclusions apply to oil 
grooves. Grooves, if they are used, 
should be located in the low-pressure 
region, never in the high-pressure re- 
gion, except in a few special cases 
which will be discussed. An oil groove 


stress 
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groove 


Fig. 5 


should not extend to the ends of the 
bearing but should stop short, so that 
the unrelieved material at the edge 
can act as a dam to prevent excessive 
leakage. As a general rule, the less 
grooving the better, and frequently 
no grooving at all is the best practice 


Oil Grooving for 
Hydrodynamic Lubrication 


TO ASSIST AXIAL DISTRIBUTION. In a 
bearing with a simple oil-inlet hole, 
as shown in Fig. 3, any variation in 
learance caused by tapering of the 
bearing or journal or by edge load- 
ing will result in uneven distribu- 
tion of oil in the bearing, since the 
oil will follow the path of least re- 
sistance. This can ce prevented by 
providing an axial groove that com- 
municates with the oil-inlet hole, as 
shown in Fig. 4. This groove should 
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Any variation in clearance caused by tapering or edge 
loading of a bearing without an axial distributing groove will 
result in uneven distribution of oil in the bearing. 


Oil supply _ 


id of j / 
*o bearing ot 


Axial distributing groove with feeder groove improves 
performance of large diameter, slow speed bearings 


Insufficient oi! 
distribution in 
unshaded area 


Fig. 4 


oil inlet hole 


Direction 


Point of load 
application 


be stopped off a short distance from 
the end of the bearing to prevent ex- 
cessive leakage. For bearings 1 to 
2 in. in diameter, Willi recommends 
a sealing distance of }-in. from the end 
of the groove to the edge of the bear- 
ing. For bearings 3 in. in diameter 
and over, J in. is recommended. 
With large diameter bearings (over 


21 in.) which operate at slow speed 
( 


below 25 fpm) the distance between 
an oil-inlet hole located at the top 
center and the high-pressure area near 
bottom center can be so great, that 
there is leakage enroute and an in- 
sufficient supply of oil reaches the 
pressure area. Increasing the oil sup- 
ply by introducing oil under pressure 
is the recommended remedy, but if 
this is not feasible, performance can 
sometimes be improved by moving 


the distributing groove in the direc- 
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alleviates 


Oil supply 


Axial distributing groove that communicates with the 


uneven distribution of oil. Groove 


should be stopped off short distance from end to prevent leaks 


Charnfered 


Poin L4 
of load 
application 


Fig. 6—Chamfered recess makes an effective distributing groove 
at parting line of split bearing, and prevents projecting edges. 


tion of shaft rotation towards the 
point of load application, as shown 
in Fig. 5. The groove should not be 
located in the high-pressure area; a 
recommended location is 30 degrees 
ahead of the beginning of the high- 
pressure area. The groove must be 
supplied with oil through a short cir- 
cumferential feeder groove connect- 
ing with the oil-inlet hole. Since the 
feeder groove should always feed in 
the direction of journal turning, this 
type of grooving is applicable only 
to bearings in which there is no re- 
versal of rotation, and in which the 
load is unidirectional. 

For split bearings, an effective dis- 
tributing groove can be obtained by 
chamfering a recess at the parting line 
of the bearing halves, as shown in 
Fig. 6. Such a chamfered recess as 
sists axial distribution of the oil film, 
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Viscosity, centipoises 


0 
710 80 90 !00 "0 20 130 140 ISO 
Temperature, F 


Fig. 7—Viscosity of mineral oils de- 
creases markedly with temperature. Since 
the film becomes thinner, excess quantities 
of oil must be supplied to carry away the 
heat. If not, partial-film friction may result. 


and—equally 


against 
} 


Si 


y important—it insures 
the possibility of projecting 
iarp edges which act as scrappers, 
removing oil from the journal and 
breaking the oil filin. 


To COOL THE BEARING. The work 
done in overcoming the internal fric- 
tion (viscosity) of an oil film is trans- 
formed into heat, and the heat pro- 
duced is proportional to the work 


done. If H 1s the heat in Btu per 


Axial 
distributing. 
groove " 


Annular 
groove ^. 


Oi/-F irr pressure 
without annular groove 


Fig. 8 
cooling. 
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A circumferential or annular groove promotes oil film 
Although bearing area is reduced, 


min produced in the bearing, then 


No 


(18 


where W is the load on the bearing 
in lb, f is the friction coefficient, and 
v is the surface velocity in fpm. Since 
the volume of oil in the bearing is 
very small, the temperature rise in 
the film may be considerable. The 
viscosity of mineral oils decreases 
markedly with increase in tempera- 
ture, Fig. 7, resulting in the film be- 
coming thinner and increased danger 
of partial-film friction and 
However, when 


seizure. 
viscosity of the oil 
film decreases from heating, the work 
required to overcome viscous friction 
and the heat produced also decrease. 
If equilibrium between the rate of 
heat generation and the rate of heat 
dissipation is attained before a partial- 
film condition is reached, the bear- 
ing will continue to run under stable 
conditions on an oil film of dim- 
inished thickness and viscosity. Some 
automatic compensation for heating is 
thus provided 

One way to avoid partial-film fric- 
tion and seizure from heating is to 
provide the bearing with a supply of 
oil in excess of that required for lubri- 
cation purposes. The excess oil then 
serves as a coolant to carry away the 
heat. 

To insure rapid and complete cir- 
culation of the coolant oil through 
the bearing, a circumferential or an- 
nular groove can be provided, as 
shown in Fig. 8. Although this type 


_ Point of load 


application 


Lower 
H*-- half -- >< 


Oil -firm pressure 
with annular groove 


Fig. 9- 
life is improved. 


Propuci 


of groove reduces the projected bear- 
ing area, and in effect splits the bear- 
ing into two bearings of reduced 
width, resulting in higher peak pres- 
sures in the oil film, such a bearing 
will frequently function longer and 
better than an ungrooved bearing with 
considerably lighter loads. 

It is common practice to extend the 
annular groove completely around the 
bearing. A study of oil grooves un- 
dertaken by Clayton indicates that 
this is not necessary and may not even 
be desirable, when there is no re- 
versal of rotation. Clayton reported 
that the oil flow was bud with 
increasing groove arc up to about 90 
degrees as measured from the oil- 
inlet hole. When the groove was ex- 
tended beyond 90 degrees, however, 
the flow was slightly reduced until 
an arc of 270 degrees was reached 
There was no appreciab je change in 
the flow from 270 to 360 degrees. 


lO MINIMIZE OIL FILM INSTABILITY. 
lhe essential requirement for hydro- 
dynamic lubrication—that the journal 
be located eccentrically in the bear- 
ing to form a converging oil film 

leads to an inherent instability. The 
rate at which oil is dragged through 
any cross section of the bearing is 
roughly proportional to the clearance 
at that point. This means that less 
oil is dragged through the minimum 
clearance than was dragged into the 
converging clearance space before it. 
The excess oil must be accommodated 
either by axial leakage, or by displac- 
ing the journal ahead of it to open 


hat? -> 


To minimize oil film instability dam type of oil grooving 
reduces bulk movement of oil over face of non-whirling bearing. 
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Table I—Recommended Dimensions 
for Oil Grooves 





Bearing dia, in Width, in. Depth, in 


1/2-1 1/64 3/64 
1-1 1/2 3/]1* LE 
1 1/2-2 1/2 )/32 3/32 
2 1/2+4 3/8 1/8 
45 1/2 2/16 é 









up the volume required by this oil 

At most speeds displac ement of the 
journal is restrained by the load on 
it, and oil volume requirement is ad- 
justed entirely by axial leakage. At 
twice critical shaft however, 
the average speed of the oil film and 
the speed of elastic vibration of the 
shaft coincide, making possible a res 
onant combination of film 
force and the force, particu- 
larly under light loads. The journal 
center is then forced to rotate about 
the bearing center at oil film speed, 
allowing no relative 


speed, 


the oil 
1 
elastic 


movement be 


tween journal and oil film to main- 
tain hydrodynamic action. The oil 
film pressure falls to zero, and the 


bearing and journal rub against each, 
other without an intervening oil film 

The recommended remedy for this 
condition is to design the shaft so 
that its critical speed is well above 
half running speed. Where this is 
not possible some relief may be had 
by using a special type of oil groov 







Direction 
of load 


Oi! grooves 





$ 
$ 
| Section through x-x 

i i 
Fig. 10—For pulsating load with limited 
journal rotation, this oil grooving arrange- 
ment is suitable. 
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y Newkirk and 

and illustrated in Fig. 9. The 
principle is to erect a dam in the pat th 
of the oil film, to minimize bulk 
movement of the oil over the face 
of the bearing. The deleterious ef. 
fect of the grooving on the continuity 
of the oil film is preferred to the 
complete bearing failure that would 
otherwise result. For a full discussion 
of this grooving theory, see the paper 
by Newkirk and Grobel listed in ref- 
erences 


ing, developed by 
Grobel, 





Oil Grooving for 
Partial-Film Lubrication 


hard 


It is not yet possible to set 


and-fast rules for grooving bearings 
that must operate under partial-film 


€ onditions 
parently 
action 


Partial-film lubrication ap 
depends on a chemical re 
between the lubricant and bear- 
ing metal rather than on any definite 
oil film pressure effect; thus, it may 
matter whether the groove cuts 
across the loaded region of the bear- 
ing, although such a groove reduces 
the effective load-supporting area of 
the bearing and thus contributes to 
partial-film friction. Some authorities 
recommend elaborate grooves—such 
s "Figure 8", criss-cross grooves, and 
the like—in the loaded region. Others 
recommend no grooving at all. In any 
event, the objective is that there shall 
be at least a thin film of oil through- 
out the bearing. 

Where there is a variable oil sup- 
ply to a bearing, such as is obtained 
with hand oiling, the running condi- 
tion of the bearing may range from 
full-film to partial-film, depending on 
the interval between oil applications. 
A similar condition can result with 
lubricating devices such as drop-feed 
and wick-feed oilers, in which the 
quantity of oil supplied depends on 
its height in the reservoir of the oiler. 
Such varying conditions of oil supply 
impose a special design problem, in 
respect to oil grooves. To take ad- 
vantage of full-film conditions when 
the oil supply is adequate, grooving 
should be held to a minimum. How- 
ever, oil must be supplied close to 
the loaded region, to maintain an oil 
film when partial-film conditions 
prevail 

The grooving arangement shown in 
Fig. 10 is useful where the load pul- 
sates between positive limits in one 
direction and the journal turns only 
a few degrees between successive load 
pulses. In such a situation as in the 
wrist-pin bushing of a two-stroke 
cycle engine, the grooves must be so 
spaced that the journal can pick up 
a fresh supply of oil for each load 
pulse. If the journal turns @ degrees 


little 





1949 














Fig. 11—Oil grooves should be 
circular in cross-section and chamfered at 
the edges (see Table I for recommended 


dimensions). Vertical should be 
avc vided. 


semi- 
sides 


between load pulses, 
should be located at intervals of 6 
degrees around the bearing. The fact 
that the grooves occur in the loaded 
region is of little consequence, since 
the journal turns so slowly that hydro- 
namic action cannot be sustained. Such 
an arrangement is applicable only 
where there is always some positive 
unidirectional load; where the load 
direction reverses such grooves serve 
no useful purpose. 


the grooves 


Design of Oil Grooves 


Oil grooves should be semi-circular 
in cross section and chamfered at the 
edges, as shown in Fig. 11. Table I 
gives oil groove dimensions recom- 
mended by Clower. Deep, vertical- 
sided grooves act as scrappers to re- 
move oil from the journal surface 
- are therefore to be avoided. 

V-shaped grooves are also objection- 
able, since the V provides a stress 
riser from which a fatigue crack may 
start in the bearing. 

Epiror’s Note: The concluding ar- 
ticle of this series, to appear in the 
December issue of Propuct ENGI- 
NEERING, will cover the design and 
application of various devices for su 
plying oil to a bearing, and the effect 
of such devices on friction character- 
istics, service requirements and re- 
liability of the bearing. 
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Assembling Radial- Thrust Bearings 


Twenty-four possibilities to consider exploring 


ecccccsos 
« 
. 
2- Split flange can be assembled after bearing is mounted , 
LLILIITIIT 
Fig.4-Flange is keyed on the shaft to support the bearing. 
€——————————————————————— 
oneness 
» 
sesesssesesesessesesssesessesesessesesesessesessesesesesesesessessesesesssssssssssessseessssosesseseseosssessssssssessesesesssessssseessssosssesssesesesssseesesessseessssssssesoes 
eteececce 
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on Shafts with Blind Ends 


when confronted with rigid requirements. 





Fig.7-Flange is fastened to the shaft by set screw. 


Fig.10-Bearing race is constructed integral with shaft 


Bearing race is split Flange is integral with shaft Fig.12-Threaded bearing race screws on the shaft 
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BUCKLING 


Of Uniform and Stepped Columns—Il 


- 


@ Factor of safety, initial eccentricity and fatigue stress 
considerations in determining the critical load. 

®@ Buckling of cylinder and piston-rod assemblies. 

€ Examples of the method described applied to various buckling 
problems, also analysis of effect of dimensional changes. 


]. H. MEIER 


Research Engineer 


Bucyrus-Erie Company 


HANDBOOK 
must compromise to 
many applications. A 
more accurate investigation of buck 
ling, including buckling of single- 
stepped columns, was presented last 
month in the first article of this two 
part That article included (1) 
the analytical procedure, (2) curves 
for finding the critical load when in 
itial eccentricity and cross section 
shape are taken into account, and (3) 
a method for rapidly determining the 
length of a uniform cross section bar 
that is equivalent in elastic behavior 
to a pin-jointed, single step column 
The reader should consult Part I for 
the procedures, graphs, and figures re 
ferred to in the and ex 
amples that follow 


FORMULAS for 
represent a 


buckling 
suit 
method for 


series 


dis ussion 


Factor of Safety 
Initial Eccentricity 
Consideration of Fatigue Stresses 


which 
not readily 
recommended that the 
critical load be calculated as outlined 
in Part I, PRODUCT ENGINEERING, 
Oct. 1949, p. 119. The desired factor 
of safety should then be applied to the 
critical load in order to establish the 
working load, that is 


For buckling problems to 
Handbook formulas do 
apply, it is 


Since the extreme fiber stress in- 
creases more rapidly than the compres 
sive force (see Figs. 2 to 7 in Part I 
and recall that the compressive force 
is proportional to the average com 
pression stress), the factor of safety 
with respect to the extreme fiber stress 
is generally greater than with respect 
to the compressive force. The proper 
choice of the factor of safety requires 
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considerable engineering judgment. 
The influences to be considered are 

1. Importance of the compression 
member and consequences in case of 
its failure 

2. Accuracy in 
maximum load 

3. Material properties 

f. Initial eccentricity 

The first two factors depend en 
tirely on the particular application. It 
can only be said that generally a 
higher factor of safety should be 
chosen if the column is an important 
part of the structure and its failure 
would cause serious damage, and if 
the loading condition is not known 
accurately, as when theze is a possi- 
bility of extraordinary loads 

Material properties, particularly the 
yield point stress and the modulus of 
elasticity, are generally known to fair 
accuracy. Attention should be paid, 
however, to the possibility of an un- 
usually low yield point resulting from 
relatively small deviations in compo- 
sition and or heat treatment 

The initial eccentricity is difficult 
to evaluate. It depends on manufac 
turing accuracy in keeping the col. 
umns straight and the pins aligned 
with respect to the axis of the column 
It depends also on the friction that 
an be developed by the end bearings 
The effect of non-homogeneity of the 
material is equivalent to a certain 
initial eccentricity and allowance for 
it is generally made when estimating 
the initial eccentricity. An initial ec- 
centricity of 0.25 percent of the 
length of the column is considered 
a fair assumption for average cases 
and makes allowance for ordinary im- 
perfections, but this figure should be 
modified when conditions warrant. 

The calculations described in Part 
I assume sine curves as initial deflec- 
tion lines of columns or individual 
parts. This is generally justified, but 
when it is known that the distribution 
of bending moments is less favorable 


determining the 


(as is the case with a straight column 
and both end bearings offset in the 
same direction), a correction should 
be applied by increasing the assumed 
initial eccentricity 

When a column is short and heavy 
and the general conditions permit a 
low factor of safety with regard to 
buckling, the calculation may lead to 
a relatively high extreme fiber stress 
for the working load. Therefore, a 
check should be made as to whether 
the extreme fiber stress under the 
working load has a sufficient factor 
of safety with respect to fatigue 
failure 


Buckling of Cylinder and 
Piston-Rod Assemblies 


Buckling of cylinder and piston. 
rod assemblies can be calculated by 
means of the method established, in 
Part I, for stepped columns. The pro- 
cedure is sufficiently flexible to take 


.- Piston -rod 
assembly 


---Cylinder 


Fig. 10—Increased initial deflection caused 
by cocking. An appropriate initial eccen- 
tricity should be introduced into the buck- 
ling calculations for the whole assembly. 
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its 





assembly 
length 
advisable 
for several combinations of 


ting of 


bility 


Assume that the yield point of the material is 35,000 
that conditions warrant 
tion of 0.3 percent of the length and that a factor of safety 
See Table I, 


psi, 
of F 


of 


maximum, 


to 


length. 
Maximum 
most cases by 


the 


the 


1 


{0 will be ) 
for the Section Constants of this angle. 


load 


the 


for axes 1-1 and 
12 ít 
r 
n't T" 0.003 
For e 35,000 psi, 
Fig. 4, n/s 0.006, c 
Fig. 5, m/s — 0.008, c 
Interpolate for 
n/s = 0.00698 
n/z = 0.00605 
l; Pe = (A 


inherently 
pins 
make 


Is 


valve 


volume 
inder being kept constant by 


-3 


increases, it 


the 


care of the particular circumstances 


encountered. 
The critical load is the smallest 
when the distance between cylinder 


bearing and piston-rod bearing is at 
In general, 
case needs to be E 
. ever, if the force dc veloped 
decreases 
between 


only 
How 
by 


as 


load 


determined in 
maximum 
the pump will deliver or by 
relief 
attention should be paid 
oil 


the set 


in the cyl 


satisfactory 


this 


the 
the 

IS 
investigation 
and 


pre ssure 


Particular 
to the possi- 


“hold 


an initial eccentricity 


position" of the control valve pre 
venting oil flow from cylinder to re- 
lief valve. In this event, the maxi- 
mum load is determined by external 
factors and may exceed the load cor- 
responding to maximum pressure of 
pump or relief valve. 


In general, the piston rod is less 
stiff than the cylinder. For the pur- 
pose of the buckling calculation it is 


sufficiently accurate to take the length 
of the part with the stiffness of the 
piston rod from the center of the 
piston-rod pin to the inside of 
cylinder gland. The remainder of 
length of the assembly then 
signed the stiffness of the cylinder 


IS as- 


the 
the 


The sliding connection between the 


Fig. 10, 
angular 


two com ponents, 


permits a small deflection 


generally 


Application to Types of Buckling Problems 


1. Calculation of the Safe Load of an Angle 6 x 6 x 3 
in. 12 ft long. 






This cocking can be taken care of 
most effectively by introducing an ap- 
propriate initial eccentricity into the 
buckling calculation. 


Only a small amount of data is 
available at present from which to 
estimate the initial eccentricity to be 


used for cylinder and piston-rod as 
semblies. A very limited number of 
strain gage tests on a new assembly, 
with little wear in the gland and on 


the piston, indicated that the initial 
eccentricity may reach up to 0.4 per- 
cent of the fully extended length. It 


initial ec- 
electrical 


that the 
determined by 


recommended 
centricity be 


is 


strain gage measurements in cases 
where sufficient data is not available 
to make a good estimate. Then satis- 


factory results should be assured. 


Formulas (29) and (30) lead to the following working 


loads for this column: 


assump 





Part I, 


Axis 1-1 Axis 3-3 
77.42 122.00 
14,090 psi 9,850 psi 
Cworking 81,020 lb 56,650 1b 


The factor of safety against reaching the yield point 


stress of this column when designed according to the 
For the sake of comparison, the calculation will be made AISC Formulas is thus 
Axis 1-1 107, 900/81 ,020 = 1.33 
Axis 1-1 Axis 3-3 vues 05,99 36,6080 « 1.23 
144 in. MA ir There is a noteworthy difference in factor of safety for 
x E the two axes, and it is of interest to explore how the in- 
ain di dividual influences and assumptions affect the factor of 
pium e 2s safety determined by the above method. This will be 
done in the second example, which is to illustrate the 
19.600 12,000 ps influence of //r, and z. These influences are analyzed 
900 ; 11,000 1 to acquaint the designer more thoroughly with the prob- 
lem and not to criticize unduly the AISC formula 
I8 0 
11,980 ; Analysis of the Effect of Various Influences on the 
107,900 68,900 Ib. Safety Factor 
















Poort ing 


Fig. 4,” 


erage Str 
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for m/s 


reo 13,410 ar 
= 0.006, c 
13,410 ar 


0.008, c 


1 8,560, í 


1 8,560, ! 


0.00698 


























for 


0.00605 
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77,100 


13,410 ps 


1,900 


24,800 | 


; 3,300 1 
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200 lb 


a) 


8,560 ps 


The Effect of / 


r 






Assume solid round bars of 2 in. dia (A 3.142 in? 
aiii , 0.50 in 0.5000) of various length, and initial 

entricity equal to 0.0025 times the respective length 
3.600 Yield point of the material 32,000 psi 


20,300 1 





25 in 45 in 60 ir 75 
50 90 


100 








120 150 200 








e a "n 0.0025 0.5000 0.00500 0.00500 0.00500 000500 0.00500 
These extreme fiber stresses are relatively high, and if à 32.000 vsi. fin à 
the working load is to be E e S fr requent ly, considera Pets s 0.004, e 25,400 18,400 13,400 09,600 5,800 
' tions of fatigue failure will det t lower working load Fig. 4, n/s = 0.006, e 23,200 16,100 11,700 8,000 5,400 
The specifications of the AISC contain two formulas for ite for n 0.00500, 
, the working stress of compression members, namely fo: v 24,300 17,250 12,550 9,100 5,600 
l/r S 120: ( id, Pe 1c 76,350 54,190 39,430 28,590 17,600 
€ werk in, AISC E 15,790 13,070 10,000 8,000 5,590 
T webring = 17,000 — 0.485 psi) 29 Working I AISC I la; 
. Ib 49,610 41,070 31,420 25,130 17,560 
and for //r = 120 P../Work d by AIS( 
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r (slenderness 
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) ratio of main members is limited 
200 


members to 
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1.539 1.319 1.255 1 1.00 


) The Effect of the Initial Eccentricity 


and 50 in 
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Assume a solid round bar of 2 in. dia (A 
length and determine the critical 































various initial 
32.000 pst 


eccentricities. The yield point stress is 


Initial Eccentricity 0.1 0.2 in. 0.3in. 0.4 0.5 0.6 ir 


n=e/! 0.001 0.002 0.003 0.004 0.005 0.00€ 


0.5000 0.012 


0.002 0.004 0 000 0.008 0.010 


= 32,000 and 


= 50/0.50 = 100 19,500 16,000 14,900 13.100 11,900 


37,380 


10,900 
41,150 34,240 
12,150 12,150 12,150 12,150 


61,580 52,150 45,870 


12,150 12,150 


38,180 38,180 38,180 38,180 38,180 38,180 


of AISC E 1.613 1.36€ 0.897 


c) The Effect of the Section Factor 
Consider a 2 in 


solid square bar 57.7 in. long and 
determine its critical load for planes of buckling across 
flats and across corners. Assume an initial eccentricity ratio 
n 0925 and a yield point of 35,000 psi. 0.577 
in. ; 
l/r = 100 r Flat Across ( 
0.4083 
0.00433 0.00612 
0.004, o 17.500 : 
35.000 ps 
4,"z 15,500 1 
35,000 p 
0.008, o 13,800 1 
0.00433: o = 17.170 ; 
= 0.00612: e 15,400 psi 
1c 68,680 1.600 
12,150 ; 12,150 1 
48,600 48,600 


1.413 


3. The Critical Load of a Cylinder and Piston-Rod 
Assembly 


The critical load is to be determined for a cylinder and 
piston-rod assembly from the following design data 


Maxir length, pin to pin, Z MAL 


0.165 
36,000 | 


Ive piston rod and 


[ vlinder is to be 


determined first: 


Piston Rod 
0.4604 in. 


Cylinder 
117.79 in.* 
53.66 in.* 


0.4604 in.* I: 64.13 ins 
tive stiffness, Ji. 1; 
The ratio 5,/L is 26.5/55.0 0.482 

that for /,/I, = 0.007 and 6,/L = 0.482, 

length of bar with stiffness J, is / 0.78L. (In this figure 

the notation /,//, = 1.00 applies to the top straight line of 

the chart.) The equivalent length is thus /, — 0.78 X; 55.0 
42.9 in. The length of the piston rod is greater than 

half the length of the equivalent bar (see p 119, PRODUCT 
ENGINEERING, Oct. 1949) ; the greatest initial eccentricity 
of the assembly should thus be assumed to occur in the 
piston rod. According to the assumption of sine curves as 
deflection lines for piston rod and cylinder, the maximum 
initial deflection should occur at /,/2 z 21.5 in. from the 
piston-rod bearing, and this is the position where the piston 
rod is most likely to fail first. The cylinder is obviously so 
much stronger than the piston rod that only the piston 
rod need be checked. The calculation now proceeds as 
in the previous examples 

h 42.9 in 

r 1/4 = 1.75/4 0.4375 ir 

98.1 


0.00718 
Fig. 9 shows 
the equivalent 


0.165 in. 

0.00385 

0.5000 
0.00770 
16,100 psi 
14,400 ps: 
14,650 psi 


The critical 
35,230 Ib 


Fig. 4, n/s = 0.006, oi 
= 0.008, gis: = 
-+ 0.00770; o 


36,000, find « 


Fig. 5, n.z 36,000, find e 


terpolate for m/s 
The area of the piston rod is 2.405 in. 
load is thus calculated as 2.405 x 14,650 


This cylinder and piston-rod assembly was actually 
tested to destruction. The initial eccentricity was deter- 
mined by electrical strain gages as being 0.168 in. Sev- 
eral piston rods of the group were tested for yield point 
stress and the range found was from 35,000 psi to 44,000 
psi. The assembly buckled at a load of 39,500 Ib, and the 
maximum curvature of the piston rod 
20.5 in. from the piston-rod bearing 

The test results agree quite well with the calculation 
The point of maximum curvature was calculated accu 
rately, and the deviation between the actual and the cal 
culated critical load is within the range of the observed 
yield point stresses. 

It should be noted that the method of calculation is 
somewhat conservative, because a column does not fail 
immediately when the yield point is reached at the extreme 
fiber, as can be proved by a more elaborate analysis. For 
most practical problems this is not w arranted 


was observed at 


Germans Highly Successful In Welding Plastics 


GERMAN WARTIME WELDING of by 
thermo-plastic materials may have im 
portant peacetime industrial applica 
tions, according to a report issued by 
the Office of 

Three main welding techniques arc 
reported to have been used by the 
Germans: Gas welding of polyvinyl 
chloride and polyisobutylene; heated 
tool welding of polyvinyl chloride; 
(including seam welding of the Pfaff 
Welding Machine); and 
welding of polyvinyl chloride 

The body of the report, 


British 


made at 
Illustrations 
Technical Services 
tilating ducts 
instruction 

Success of 
largely to the 


the 


frictior terial 
prepared 


11s 


investigators, 
complete descriptions of observations 
21 leading German plants 
show 
articles ranging from raincoats to ven 
Additional 
deal with literature, trade names and 
for welding of 
Germans 
j interest of 
turers who developed weldable ma- 
and the limitation of raw ma 
terials to firms familiar with the field 
A measure of the importance of the 


consists of new techniques is indicated by the 
fact that 2,000 men were trained as 
specialists in plastics welding during 
the war 

Report PB 97852, Welding Plastu 
Germany, contains 128 pages in 
cluding photographs, drawings and 
tables, sells for $16.25 in photosta: 
form, $5 in microfilm. Orders should 
manufac- be addressed to the Library of Con 
gress, Photoduplication Service, Pul 
lication Board Project, Washington 
25, D. C., accompanied by remittance 
payable to Librarian of Congress 


plastic w elded 


sections Hn 


Plexiglas 
was duc 
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Gage housing 


Sarnple of 
Stressed member / 
Pilot bor /nc/osure 


Pilot bar under inclosure is clamped at out 


Fig. 1—Gage housing contains two reactors between which magnetic armature floats 
test section. Bar can be cut to any desired length up to a maximum of 24 inches 


board end in a pedestal welded to 


A Magnetic Strain Gage 
For Static Metallic Members 


J. G. GABLE werload warning can be pr 
Industrial Control Engineer ights or audible signals 
Westinghouse Electric Corporatio lwo variable reactors, X-1 and X 
ind a common armature make up the 

shown schematically in Fig 


ES provide gage 
r connected in series 


- measur [Ihe reactors are 
small distortions in static stru to th ontroller that 
ral members subjected to tensile or matching potentiometer, a high 
compressive loading. This stress proł pedance voltmeter and a relay 
is important in applications such elements form a bridge í 
is crane booms where varying loads 
ire encountered and safe loading limits 6 ycle power 
te 


MAGNETIC 
f 


yle, low ost medium f 
f 


imp 
consists OI 


requires only a single phase 


] 


to bC€ CXCCC« 


nstrumentation shown in Fig ly mounted on the 


The gage is rigid] 

member so that the of th 

reactors are approximately equal at 

roller. The cast iron gag ing is no load. The bridge is then balanced 
and suitable r dir by adjusting the potentiometer. Strain | dad 
on the stressed member | 


f the cave proper 
yf the gage proper 
with mounting and 


watertight 
member will cause movement ot 


in the 
thus increasing the im 


the armature 


pedance of one reactor an 
the other. This un 


nounting 
while the controller has a general pur 
for remote mounting 


Load is indicated by the meter and the impedance of 
119 


Fig. 2—Schematic diagram of gage con 


decreasing 
troller bridge circuit and variable reactors 


pose enclosure 
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_---Pipe tap for 
Faia conduit 


E E tapped holes (3) 


for mounting 


Mounting is welded 
fo stressed member =~, 


r- dia bar 


-—-1Ll:2..o$444 max -------—- 
‘Length of bar supplied- 
cut of f fo su/t installation 


Fig. 3—Gage assembly and pilot bar are attached at three points. After bar is cut 
to calculated length, outboard mounting is aligned with shims and welded in place. 


balance results in a differential voltage 
that is indicated on the meter 

Output voltage is linear with re 
spect to armature travel over the usable 
range of the gage. Since the maxi 


mum displacement for tais range is 
i 


0.003 in. of armature travel, the gage 
should be applied so that maximum 
distortion to be indicated is resolved 
within this limit 

Assume a steel member is in tension 


and the maximum allowable stress to 


be applied is known. Taking Young's 
Modulus for steel as 30 x 10° and the 
maximum gage displacement of 0.003 
in., the length 4 of the pilot bar shown 
in Fig. 3 will be 90,000 divided by 
the maximum allowable stress 

The pilot bar mounting is therefore 
welded to the steel section at distance 
4 from the center line of the gage 
front mounting bolts. One end of the 
bar is attached to the gage armature 
and the other end is clamped to the 
mounting. Full the section 
will then produce a 0.003-in. displace 
ment of the gage armature 

In all applications, the gage mount 
ing should be rigid, as any amount of 
backlash will produce an oscillation or 
chatter in the armature. These disturb- 
ances induce voltages across the bridge 
and result in incorrect meter readings 

Temperature compensation is ob 
tained by using a pilot bar of the same 
material as the test section. Ambients 
can be further equalized by placing 
a "U" shaped enclosure over the bar 
with the open side next to the member 

This type of strain gage, which is 
accurate to approximately +7.5 per 
cent, should not be mounted on steel 
or other metallic members that are 
stressed below 3,600 pounds per 
square inch 


stress on 


Rare Earth Metals in “Mass” Production 


ATOMK 


the id uton 


RESFAKCH has made possible 
separation of 


ntifi and 

hemical elements thot, up until 

War Il, were 

Most of 

ire-earth metals that fill the 

from 57 to 7 
Once 


many 
World 
exist 


+} 


known only to 


these new-comers ar 


gap 


1 in the periodic table 


li 
diamonds 


an la 


ements are now 


rarer than dia 
+ 11 * * ] 
tually priceless, these cl 
being ] 


produced in pound lots by 


method born of th bom 


I 


atomi 
»roject 

Early in 16 : 
| t made th: 
that rare earths formed by uranium 
fission. could be separated —in 
instead of years 
solution of then 
tube filled with synthetic 


es were, at 


scientists on. this 


} 


proje amazing discovery 


hours 
simply by passing a 
vertical 

Sam 


through a 


1 resin 

pl first, sub-visible 

juantities; later, visible ones 

thousandths of an ounce 

Subsequently, young 
+} 


the Clinton Laboratories at 


two I 
Oak 
Ridge separated a mysterious substance 
from fission-produced — neodymiun 
with one of the mew resin tubes or 
“ion-exchange columns.” It proved to 
be the missing rare-earth element No 
61, which they named prometheum 


in 


120 


Under the guidance of Dr. F. N 
Spedding, Iowa State chemist, the 
Atomic Energ 


p "mass production 


Commission has since 
S ug apparatus at 
the Ames Laboratory 

takes the form of 24 


eight feet 


This equipment 
column 
approximately four 


resin 


inches in diameter 


Separation Process 


from the or 
chemical 
and heavy 


After acid extraction 
and preliminar 
light 


metal-be 


separation 
into groups, the 
redissolved 
in acid and poured into a resin-filled 
The 
resin at the upper end of the 
leaving the acid, which ts 
moved by washing 


ring material is 


tube rare-earth ions stick to the 
tube 
then rc 


Next, a dilute solution of citric acid 
and ammonium citrate is poured down 
the column. These reagents carry the 
ions down the tube until they again 


1 


stick to the resin. This slip-stop proc- 
ess repeats itself until all the particles 
reach the lower end of the tube wher 
bottles colle the droplets 
Particles of highest atomi 
reach the bottom 


number 
first, those of next 
next, and so on. By 


'umber 
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switching the liquid output from th: 
tube into one I 
other at thc 


scientists. colle 


ttle and then into an 
intervals 
t each purified element 
hottle Th 


repeated if extreme purity is 
I 


proper time 


parate 


in the separation process 


ipitation of rare-earth oxa 


rom oxalic acid, followed by 


treatment for mversion to rar 


carth oxides. Purity of thes: 
which are 
use, is more than 99 percent 
By “smelting” these oxides 

ture ingots of the pure metals are 
duced—tiny 1/20-0z cylinders of 
very praseodymium and neodymium 
metals, sealed against corroding air in 
helium-filled glass vials, and compara 
tively massive 1.3-lb chunks of cerium 
and lanthanum. Their weight com 
pares with iron, their with 
calcium; like the latter, they react with 
water, liberating hydrogen. Production 
of one avoirdupois ounce of praseo 
dymium costs almost $1,000; of neo 
dymium, $170: of lanthanum and 
cerium, $57 each—compared with the 
$31.90 value of an ounce of pure gold 


powde rs 


suitable for experin 


softness 


Novem pre 





Mechanical 


Computing Mechanisms—IV 


9 How to dcs clop a mechanical analog computer from a mathe- 
matical relationship to a complete schematic design. 

9 Design considerations, such as limit stops, electrical compo- 
nents and vibration and acceleration effects. 


ROBERT R. REID and DU RAY E. STROMBACK 


Research Engineers, The Franklin Laboratories for Research and Development 


THE FIRST ARTICLE of this 
(Propuct ENGINEERING, Aug 
p 131) on analog compu de 
the initial 
and 


series 
1949 
scribed 
Second 
es analyzed examples 
mechanical 
to perform the operations of algebra 
and calculus. The 
combining severa 


work ible 


design procedure 


third articl 


of individual omponents 


procedure when 


ral Components into a 


will be 


I 
€ r now 
demonstrated by analyzing a simple 
well-known 
and the prin 

iples employed can be extended to 


d relations 


equation such as the 


Pythagorean theorem 


more con 


iplicate involving 


nore variapies 


p! 
mathematical sens nd 


First step is to set up the problem in 
mechanical design sense 
are the sid a 

which 

Pythagorean 

Assume that ler 


right 
is the hypotenuse 


relation | stat tha 


This will serve 


the problem in mathemati terms 


at least in a preliminary sense. For 


mechanical statement of the prol 
n mechanical 


some fa the 


and output 


ts about 


turc OI hc input ana 
ogs must be established 

Assume that two elements sensitive 
to length are available, from which 
shaft rotations of linear proportional 
ity to the input quantities $ and 
are obtained, at a high power level 
Suppose the unit of length being 
measured is miles and length of side 
b, expected to vary from 1 to 4 miles 
may be measured to an accuracy of 
+0.01 miles. The hypotenuse ¢ will 
range in value from 5 


miles, with the same 


miles to 20 
accuracy of 
NOVEMBER, 
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asurement. By substituting appro 
minimum values 
the lower limit of 
and the upper 
19.98 miles are determined 


ind 


priate maximum and 


in Eq 1, 


as 3 


side a 
limit as 
Thus the 


variables 


miles 


ranges of input 


are determined 
Before output ac 


curacy required of the computer 
| ) obta.nable from t 
analogs should be checked as 
I 
] 


output 
investigating the 

pos 
ible accuracy hese 
input 


otten imiting factor in 


analysis may 


in general 


the 
maximum 
errors ot 


The 


opposite sense 


problem assumption was 


0.01 miles 


To determine maximum error in a 
5.00 and P 1.00 
respectively, while 4. 0.01 
and 4/ 0.01 miles 
the error equation 

value of 4a is approximately 0.03 
miles, and occurs when a is at its 
minimum value of 3 miles. A good 
average for all values appears to be 
about 0.015 miles. It is apparent that 
errors of this order will occur in the 
output values, even asuming the actual 
computer built has no error whatso 


substitute 
miles 
respectively in 
The maximum 


1949 


impossibl 
on output accuracy 
reading, 
of 0.20 miles in 
i will be ac 


ill scale 


side 


tolerable maximum error 


omputer is, therefore, 0.20 
0.17 | 
record 


another device 


omputer to 
control 

little of 

schem: gn analysis; 


value to this 
sO, dial in 
dication of the answer will be as 
sumed 

Many times thc 


size weight 


paramount im 


and 
limitations are of 
portance in selecting components but 
detailed limitations 
depends upon the individual project 
Suffice 
computer 
size and easily portable 


Now 


clusions 


analysis of such 
it to presume that the finished 
will be of desk-computer 
having arrived at some con 


concerning the overall pic 


the practical 
two shafts are 

tating according to the values of 
b and respectively. A third. shaft 
is required, whose motion represents 
led to and « 


the statement of 


is as follows 


shafts 4 by suit 


coupic 


so that the relation, 


is everywhere main 
three shafts, and the 
omponents which relate 
omprise th« proposed 

! ral 

To attack the problem from several 
re-examine the mathe 
Eq (1), and sketch 


diagram methods of 


first 


be rewritten as 


1 


a-N HÈ 3 
Block-diagram solutions of these three 
expressions are shown in Fig. 17. At 
first glance there appears to be little 
choice among the three methods, since 
in each, four operational blocks are 
required to perform the solution 
However, as demonstrated in 
Parts II and III describing computer 
components, not all the blocks repre 
sent the same number of parts or 
present the same degree of diff« ulty 
For example, the problem of division 
difficult, and should be 


was 


IS quite 


121 










Method 1 


Method 2 


Method 5 


Fig. 17—Block diagram investigation of 
the different ways of arranging the equa- 


tion. Method 2 should be discarded be- 
cause it calls for division. Method 3 is 
more complex than Method 1, and it is 
therefore less desirable. 


avoided whenever possible; a simple 
function-generation process such as 
squaring would certainly be preferred 
over division; similarly, addition 
would be preferred over multiplica 
tion. Considering the block diagrams 
on this basis, Method 2 should be 
discarded first, since it requires both 
a divider and a multiplier. In choos 
ing between Methods 1 and 3 it can 
that Method 3 requires a 
m iltiplier, which is generally a more 
complex mechanism than the mecha- 
nisms required by Method 1. There- 
fore, in this particular example noth- 
ing is gained by this venture in rewrit 


} 


pe seen 


ing the given equation 


how ver 


( Frequently, 

definitely jus 

the original Method 1 can 

be chosen on the basis of the block- 
diagram analysis. 

Two 4 


rewriting 1s 


timed.) SO 


dev wes 
adder 


from 


squaring must now 
ind a square 
mechanism, among the 
mechanical analog components. A 


nechanism to obtain the 


be selected, an 


root 


square of an 





input variable might consist of an 
integrator in which both inputs are 
he same quantity and the output is 


[i-ti -a 


similarly /2K, 


The 


ind 
integrator 


second 
the 


from a 


outputs of two 
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integrators are then subtracted in a 
rotary differential to produce a dif- 
ference (e b), which appears as 
a shaft rotation. A plate cam on this 


output shaft, rotating as (c b, 
may be constructed so the follower 
motion is y b 4, and a gear 


train designed so that 4 is converted 
from linear to rotary motion, and 
ippears on an output dial. Fig. 18 
hows the schematic design of this 
computer. 

Mechanizing the block diagram of 
Method 1 from another approach, the 
squaring device is considered to be 
a function generator to mechanize the 
relation 


? and 5$ p 


Her 


Since the shaft rotations are propor 
tional to the quantities c and P already 
available, two rotary plate cams with 
roller followers provide the squaring 
devices shown in Fig. 19. The mo 
tions of and $° are converted by 
these devices into translatory motions 
of two followers, which suggests a 
simple link differential connecting the 
two followers. From this the differ 
(? — 6), is obtained. A 
function generator is required to ex 
tract the square root of the quantity 
now represented by a translatory mo 
tion. A cam is chosen to perform 
this operation, and a rack and gear 
train to convert 
motion of a dial 


ence, 


the answer to rotary 


Having sketched each proposed 
mechanization in the form of a sche 
matic design, Figs. 18 and 19, the 


next step toward achieving a 
tical design is the investigation of 
scale factor of each of 
mechanisms 

In Fig 
the rotary 


the proposed 


18 the two integrators and 
differential are unbounded 
components; this means that, since 
they are capable of rotary motions, 
any amount of rotation may be as 
signed as equal to one unit of the 
variable. The square-root cam is not 
unbounded however. Design practice 
usually limits the working range o! 
input rotation to 


something under 
360 deg 


Therefore, it is mecessary 


to begin with this square-root cam 


and work forward and back 
To arrive at a reasonable size cam 
the total cam throw, and, conse 


quently, the follower travel, should 
be arbitrarily limited to approximately 





3 in. The range of variable a repre 
sented by the follower travel has been 
established as 19.98 miles 3.00 

es 16.98 miles. Choosing round 


numbers for ease in 


computation the 


scale factor of the a follower is set 
is 3 in./15 mile which results in an 


exact total follower motion of 16.98 
miles (1.0 in./20 miles) — 0.849 
inches. 

The cam-rotation scale factor is 
similarly determined. The range of 
(? — B) is 399.0 — 9.0 = 390 
miles’, and, although ordinarily plate 
cam rotations are limited to less than 
360 deg, the rotary constrained fol- 
lower shown permits somewhat more 
rotation, at the sacrifice of a return 
path for possible overtravel. If suit- 
able stops are provided, the rotational 
cam scale factor may be set as 

390 deg l deg 


390 m:? mi? 





The differential spider scale factor is 
the same, since the cam is fastened 
to the spider shaft. Recalling the 
characteristics of a bevel gear differen- 
tial, the input gear scale factors are 
2(1 deg/mi*) = 2 deg/mi*, and 
this in turn becomes the output scale 
factor for the two integrators 

The next step is to assume some 
reasonable sizes for the integrators. 
Consider a small integrator having 
a disk with 2.0 in. working diameter 
and using 1/4 in. diameter balls and 
roller. The essential characteristic of 
an integrator used as a squaring mech- 
anism is the proportionality factor K 
relating the units of disk rotation to 
the units of carriage motion, con- 
veniently expressed in in./deg. As- 
suming the $ high power level shaft, 
having a total rotation of 300 deg 
corresponding to a variation from 


1 to 4 miles, is direct-connected to 
the integrator disk shaft, the disk 
scale factor is 300 deg/3 mile = 100 


deg/mile. The available working ra 

dius of the disk is 1 in., to represent 

a value of 4 miles, or a scale factor 

of } in./mile. The proportionality 

factor between these 
1/4 in./mile 


= = 0.0025 i deg 
K 100 deg /mile es 


scale factors is 


The mathematical 
integrator. law, 
ING, October 


the 
ENGINEER 
128, where 


derivation. of 
PRODUCT 
1949, p 
x = disk rotation 
carriage displacement Á 


roller rotation 
r roller radius 


fas t(2)- 8 


` 


yields 


The 


and output rotations 
input values corresponding to one 
mile, the output rotational scale fa 
tor is obtained where K 
in. /deg, x 100 deg and » 
inches. 


last expression relates the 


input 
Substituting the 


0.0025 
0.125 


0.0025 (100)? 


2 (0.125 


100 deg ‘mile? 
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The required scale factor was 2 
deg mile’ for the differential. There 
fore, a 50:1 gear reduction must be 
provided between the output of the 
integrator and the input to the differ 
ential to match the scale factors. The 
c input, although having the same 
rotation of 300 deg, represents a 
variation of 20 5 or 15 miles, a 
scale 300 deg/15 mile 

20 deg/mile. Substituting this. valuc 
in the expression. for the output of 
the second integrator, 


factor of 


0.0025 (20)? 


2 (0.125 — 
and a 2:1 reduction is needed to match 
the required differential input of 
deg /mile 

All factors and essential di 
mensions from the input shafts to the 
square root cam shaft have been es 
tablished. Next, consider the scale 
tactors trom the square-root cam to 
the output dial. If the cam is so de 
signed that the angular rotation of 
the follower arm is linearly propor 
tional to 4, a total rise of 3 4 in 
will result in an angular displacement 
of 2 [arc sin (1/2 X 3/4)/L] 
2a where L is the length of the fol- 


scale 


lower arm. If a is chosen as 7 1 2 deg 
then a value of L 2.875 in. is re 
quired to produce a total angle of 
23 15 deg, corresponding to 15 
miles, and a scale factor of 1 deg 
mile. A gear ratio of 20:1 between 


the follower arm and an output dial 
will then result in 


ot () 


a dial scale factor 
deg/mile, and a total 
340 deg for variation in a 
between limits of 3.0 and 19.98 miles 

At this 


and scale 


rotation 


of almost 


essential dimensions 


factors for the 


point 
entire om 
puter have been established. Though 
there are no Class B (theoretical) 
errors in the solution, this design has 
approximately 75 major parts, in 
cluding two integrator lead-screws, ap 
proximately 9 pairs of spur gears, and 
a bevel-gear differential, all of which 
will tend to Class A 
Further analysis 


cause excessive 
(mechanical) errors 
might 


gears 


eliminate some of the spur 


but a tentative conclusion can 
be made that another 


fewer 


mechanization 
containing 
tempted 


should be at 


parts 


The arrangement of Fig. 19 has 
input scale factors of 100 deg ‘mile 
for 4 and 20 deg/mile for is pre 
viously stated. Again each input ro 
tates a total of 300 deg to r presen 
the total change in. variable. Assum 





a 1.0 in. cam throw, for the variabl 


that is, a scale factor of 


If the output is located at the center 
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of the differential link, the output 
scale factor must be equal to 1/2 
in./375 mile? and the scale factor of b 
must be identical with that of c. This 
results in a total throw of the b cam 
of (16 mile 1 mile) (1 in./375 
mile) 0.040 in. The total maxi- 
mum motion of slide A is calculated 
as 399 9 390 mile’ 0.52 in 
For approximately 300 deg rotation of 
the square-root cam, the pitch di 
ameter of gear B is approximately 


D 360 (0.52)/300 = 0.1985 in 


Assuming an 80 diametral pitch pin- 
on, the nearest even number of teeth 
is 16, with a pitch diameter of 0.200 
in., therefore, 298 deg/390 mile 

1 deg/1.31 mile? is the rotational scale 
factor of the pinion. Assume again 
a dial rotation of 340 deg = 17 miles, 
and a scale factor of 20 deg/mile on 
the output dial. For simplicity in 


Integrator squaring 


20:1 gear ratio 


Fig. 18 


Rotary 
į "differential 


The integrator method of mechanizing the equation a 





fabrication assume the same pinion is 
used on the output of slide 4; there- 
fore the throw of the square root cam 
must be 0.2(340) /360 — 0.593 in. 

All scale factors and essential di- 
mensions are now assigned to both 
mechanizations. The second method, 
the cam solution, again has no Class 
B (theoretical) errors. The primary 
objection to the other method was the 
large number of parts, with inherent 
Class A (mechanical) errors, and the 
possibility of slippage in the integra- 
tors. The cam solution looks very 
promising on this basis, having only 
10 major parts and workable scale- 
factors throughout. Final schematic 
design is shown in Fig. 20, with scale 
factors 

When drafting the final layout, 
certain design features must be con- 
sidered. To facilitate calibrating the 
assembled components, and to replace 


Gear ratio for matching 
scole factors 


' r mios 


m———— 


E 


+- 





€ b^, shown 


in schematic form. It requires an excessive number of parts. 


Sguaring 
cam 


Link differential 


i 
Rack and pinion 


Fig. 19—Cam method of mechanizing a 


squaring and a link differential for subtraction. 
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Square root 
cam 


—Ó o a 


$ Rack and 


pirnorn 


Scale for a--> 





Vv b? 


uses function generators for 
Note the reduction in parts. 









components malfunction, the clause that requires the computer to perfectly balanced for the same 


unit assembly" method has proved be at operating temperature in a speci- — reason 
very successful. This allows the unit fied length of time. In this event, Even though a computer is of the 


omponents to be calibrated when di- a heating system must be incorporated mechanical type, invariably it will con- 
vorced from the computer that will bring the computer to op tain some electrical parts, such as 


Io prevent damage to the erating temperature in the time speci- switches, motors, solenoids, lights and 


stops should be designed fied when exposed to the lowest speci- relays. As the design grows, the wir- 
o 


any motion within the comput 

















fied ambient temperature ing diagram should be drawn. The E 
exceeding its designed rar The comp should be enclosed electrical components should be added 
stop should be so located in a durable dust proof cover, to pre- to the layout with the idea of placing 
act upon the element that vent damage due to mishandling, and them so the wiring will be accessible 

excessive motion, and not on some to keep the instrument free of dust enough to facilitate disassembly of ! . 
linkage or other part of the com Most comp will be subjected to electrical components. Connector strips 
puter. In many applications the stops vibrations and shocks during opera provide an excellent aid in wiring 
must be adjustable; then a device for tion. Thou should be given to the Some method must be provided for 
locking is required. Mechanical stops method of mounting, and the type detaching the cable or cables from 
for manual inputs must be of rugged of shock absorber required There the computer. The connector allow 
construction, for it is apparent that are many anti-vibration mounts on the ing this usually is of the pin-socket 
large torques may be introduced by market, and normally they can be in type. As a safety precaution the part 
unskilled operators corporated into the mounting rig. containing the sockets should always 
Normally, the pressure and tem When the computer contains a sen be attached permanently to the wires 


perature range in which the computer sitive element that measures accelera supplying the power. Then, in event 
must operate will be given in the tions, or some gyroscopic instruments the connector is open with the power 


be determined an anti-vibration mounting will in- on, there will be less possibility for 








y the designer e temperature troduce errors due to false accelera- a short circuit. If the computer has 

changes may cause serious troubles in tions, or a time-lag in the response more than one connector, the con 
omputers. Close fits will tend to of the element. These errors may be nectors should be so selected that 
freeze", and viscous drag fluids will minimized by the use of relatively there can be no possibility of joining 
ange viscosity One method of stiff shock mounts, which will trans the wrong ones 

overcoming the difficulties? caused by mit the actual forces and motions in The simple analysis given here and 


hanges in ambient conditions is to normal operation, but will deflect the basic mechanisms described in 


have the computer hermetically or er shock loads three previous articles, can be applied 











gasket sealed and heated internally is advantageous to have all ro with equal success to a wide range of 
to maintain constant temperature. This tating parts dynamically balanced, computers, in luding virtually all 
may be accomplished by means of a ind thereby minimize the acceleration problems in which. the relations 
heater element and thermostat. Many torques. If à "force balance type among the variable quantities is ex 
specifications contain a “warm up’ servo is used, the force must be  pressible in equation or tabular form 


Reference 
line 


300° rotation 
9 to 599 (miles)? 





Fig. 20—Final schematic design of the proposed computer is shown, with scale factors. This design, based on the cam method, was 


selected because far fewer parts (and potential mechanical errors) are included. The value of careful analysis is demonstrated. 
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Forgings of High Strength Aluminum Allov 


From “Design for Forging“, Metallurgia, 
(London) February 1949, p 191-194 
THE HIGHEST OPER 


MECHANICAL 1I 


TIES Of known aluminum base forging 


alloys are obtained in D.T.D. 683 
Iwo representative specifications, 
R.R and Hiduminium have 


compositions as follows 


Percent Composition of Hiduminium 


( £.1-4.5 
Ni 0.15 max 
Mg 0.406 
Si 0.75-10 
Fe 0.6 max 
Mn 0.65-0.8 
Al ba 
Percent (€ omposition of R.R. 77 


( 0.25-0.55 
Ni 0.1 max 
Mg 26-30 
Fe 0.45 max. 
Si 0.45 max 
Mn 0.4-0.8 
Zn 5.3-5.8 
Al bal 
Hiduminium is given a normal 
heat-treatment as follows: Solution 
treat for 4 hr at 510 C, quench into 


water at 70 C and age-harden for 
hr at 185 C. Forgings given this 
treatment develop minimum proper- 
ties of ultimate tensile strength of 29 
tons per sq in.; yield point, 25 tons 
per sq in.; elongation, 6 percent 
Aluminum alloy forgings produced 
of R.R are heat-treated as follows 
Solution treat for 4 hr at 460 C, 
quench into water at 70 C, age for 15 
135 € 


hr at These develop minimum 


longitudinal mechanical properties of 
uts, 31 tons per sq in.; yield point, 
27 tons per sq in elongation, 8 
percent 

This paper then covers the forging 
process and its influence on mechan 


ical properties when applied to cast 
extruded materials. Design con- 
siderations for forgings of this ma- 
terial are discussed. Close cooperation 
with the manufacturer and the de- 
signer is urged for the production of 
any particular component. The in 
herent difficulties in the forming of 
contours on stampings and their loca- 
tion at undesirable positions in rela 


or 
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tion ro the ne parting line an thus 
nimized. For maximum life in 
stamping dies, where tolerances have 


1} 
to be maintained and the component 
)duced on an economical is, all 
llet radii and sections in the stamp 

that ne large | 
horizontal 


inder 


bas 


essitate vertical 





or 


movement kept 


Ee. 

For both 
upsetting 
ill proceed satisfactorily at the forg 


must be 
areful consideration 
hese alloys, deformation by 


ng temperature. But difficulties arise 
in the running of webs and small 
osses when these are removed from 


the plane of upsetting either horizon 
tally or vertically 


luc 


Valuable savings in 


Ost to either ease of production 


of dies or the working life of the dies 
an be made by close cooperation | 
tween the metallurgist and the de 
signer 


Design must be such that metal is 
distributed so that no surface plane is 
worked at the expense of underlying 
layers and that no point exists where 
horizontal and vertical 
having à simultaneous 
the material. Correct of 
dies 1s of the utmost importance. The 
component design must be closely re 
lated to the hammer weight, so that 
the power available for deformation 
is sufficient to readily move the metal 
at the forging temperature without 
unduly the stamping 
surfaces 

The paper then discusses the test 
bar system of controlling the compo 

of metal and 
heat-treatment 

The advent of the gas 


stresses 
effect upon 


are 


lubrication 


stressing die 


sition its response to 


turbine en 


vine has necessitated 


the production 
omponents 
limensional tolerances previously 
] l impracticable. For 


insidered 
Hiduminium R.R 


components 
with its high mechanical properties 


by the forging process 
to 

1 
to be 
these 








it elevated temperatures and its resist 
ince to intercrystalline corrosion was 
leveloped. This material has a com 
position. falling in the range 
( 5.7-6.3 percent 
SI 0.2 percent max. 
Fe 0.3 percent max 
Mn 0.2-0.3 percent 
li 0.1-0.15 percent 
It is solution treated at 530 C, 
juenched in water, and age-hardened 


at 215 ¢ 
mechanical 
sq in.; proot stress at 1 


it will develop minimum 
properties of uts, 25 tons 
percent, 
; elongation, 8 [ 


pe! 


14.5 tons per sq in Xt 
ent 

In forging gas turbine blades the 
ultimate of the process de- 
pends upon synchronizing molding 
lies and the control of dummy weight 
so that no excess material is available 
at points of rapid change in section 
where small surface laps might other- 
occur. For a perfect section, 
with no points from which fatigue 
can develop or eddy currents can be 
set up in the air stream, surface con 
dition must be of an extremely high 
order. This surface condition was 
finally achieved by scrupulous atten 
tion to the cleanliness of stamping die 
surfaces, the application of new lubri 
cants and the individual treatment of 
each component during processing 


as 


SUCCESS 


wise 





Low Temperature Fatigue Tests on Steel 


From "Dauerversuche an Staehlen bei tie- 
fen Temperaturen” by Hempel, Kaiser 
Wilhelm-Institut fuer Eisenforschung, 
Duesseldorf. ZWB report No. FB 1704/1, 
dated December 18, 1942. Headquarters 


Air Materiel Command Translation No. 
F-TS-1855-RE, Wright-Patterson Air 
Force Bases, Dayton, Ohio 

A NUMBER OF STRUCTURAL STEELS 


of different strengths were tested for 
their resistance to alternating stress 
at low temperatures. To accomplish 
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this, the industrial materials listed in 
Table I were subjected to the follow- 
ing tests at --20 C and —78 C: ten- 
sile tests, fatigue tests, notched bar 
impact tests and hardness tests. The 
results of these tests are listed in 
Table I. The fatigue tests were per- 
formed on an axial loading type ma- 
chine, with zero mean stress. 

Ever since the endurance limit has 
been included in the characteristic 
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Table I—Mechanical Properties of the Materials Used 


rdiness N 


30,30 


Ar Cent 


rties for the selection and evalua 
attempts have been 
the 


tained in the 


to ascertain endurance 
tensile 
All experiments proved that 
the different 
1 


and that 


from the data ol 
tests 
the ratio between values 
is never only a 
rather approximate relationship exists 
between the limit and the 
e I shows prac- 


same ratio yt 


constant 


endurance 
tensile strength. T 
tically the 


to tensile 
ly 0 


irance 
strength 
the 


of the experimental steels at 


155, for 


temperatures of +20 C and 


When these 


tensile 


78 € 
are plotted against 
fall 

approximately 
exceptions with 


ratios 
strength, 
within a spread of 
+10 percent. Two 


most points 
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Tensile 
Stre 


Aircraft 
1811 and 
molyl 
second is 


limits are 


Nos 


i 


endurance 
l Materials 
The first is a chromium 


icnum 
steel EC 


treated 


steel casting. The 
80. It was not properly heat 
Computation of the ratio of en 
durance limit to yield 


smooth bars from Table 


point for 
I shows that 
this ratio decreases 
increases 
In Table 


of smooth and hed bars 


as the yield point 


the endurance limits 
have 
been the 
20 € 


sults, it 


temperatures 
8 C. From these rc 
concluded that th« 
notch impact toughness does not in 
fluence the endurance limit of smooth 
tor bars of 


may be 


1 
bars as 


approximately 


Propuci 


Endurance Limit 


Notch 
t Under Axial Loading 


different 
devia- 


strength | 
toughness, thc 
] 


limit are 


equal tensile 
notch impact 


tions of the enduran small 


however, not 
influence of the 

impact he en 
jurance limit of notched bars. Here 
an increase of the notch impact tough 


The results are so con- 
lusive regarding the 


notch toughness on 


ness is sometimes accompanied by a 

large and 

large decrease 
Sometimes in 


increase sometimes V a 


low temperature 
fatigue ts at a comparatively high 
alternating the liquid 
does not absorb the heat generated by 
the alternating As a result, 
the bar temperature rises and prema- 
fracture takes place. In these 
the number of cycles at which 


stress, cooling 


stress 


ture 
Cases 
1949 
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failure occurs does not correspond 
to an experimental temperature of 
— 78 C, but rather to one considerably 
higher, lying actually between —78 C 
and -+20 C. 

The S-N curves for some steels at 
both temperatures are identical at high 
stress levels, but for others, they are 
entirely different at the different tem- 


peratures. It was found that smooth 


bars have a higher endurance limit 
at —70 C than at +-20 C 
The following conclusions were 


drawn from the test results of Table I: 

1. The increase in tensile strength 
at 78 C over that at room tempera- 
ture is dependent on the original 
strength. The increase drops approxi- 
mately from 18 percent to 8 percent 
as the strength rises 

2. At +20 C as well as at 78 C, 
the yield point ratio increases up to 
a strength of 120 


5 kg per sq mm 
Beyond 130 


5 kg per sq mm, no 
further increase takes place compared 


Pay ERI 


N G 





to that below 120 :+5 kilograms per 
square millimeter. 

3. At +20 C, the ratio of endur- 
ance limit to tensile strength decreases 
with increased tensile strength more 
rapidly than at —78 degrees Centi- 
grade 

i. The ratio of notched endurance 
limit to tensile strength is compara- 
tively low and decreases as the tensile 
strength increases, especially above 120 

5 kilograms per square millimeter. 

In addition, the effect of tempera- 
ture on endurance life at high stress 
levels was investigated. No increase 
in notch sensitivity at high stress levels 
was observed with a decrease in tem- 
perature to —78 C. The author sus- 
pects, however, that such effects might 
be observed when with less 
made. It was concluded, 
however, that the notch sensitivity in- 
creased as the level decreased 
and as the tensile strength of the ma- 
terial increased 


tests 
scatter are 


stress 





Importance of Incentive to Invention 


Foreign abstract from "Invention and Sift- 


ing Out Engineering Facts” by E. G 
Bailey. The Engineer, (London), April 
29, 1949 

MANY PEOPLE SAY upon seeing a 
new device How simple; I could 
have invented that," and no doubt 


they could have done had they pos 
sessed the incentive. The 
incentive to improve is of greater 
importance and yet is seemingly less 
prevalent than the ability to invent 
when some specific objective is to be 
attained 


nec essary 


‘Art imitates nature and necessity 
is the mother of invention," (Ref. 1) 
was written nearly three hundred 


years ago, and sixteen hundred years 
after Persius (Ref. 2) said "Hunger 
is the teacher of arts and the be 
stower of invention.” Today these 
phrases, although often used, seldom 
apply in the same way as they did 
before the advent of the steam engine 
and the use of electricity 

Incentives for invention may be 
generally classified as follows 

(a) The need for new products, 
processes, or services. 

(b) The need to produce a prod 
uct, perform an operation or process, 
or render a service, either 

(1) With less labor, or 

(2) Through the use of less or 
more readily available material or 
equipment, or 
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(3) In less time, or 
(4) At less cost 
(c) The challenge to do some 
thing new for the gratification of 


accomplishment 

(d) The desire to benefit mankind 

The great majority of 
have been motivated by the 
incentives. 

Some may question 
of financial gain as an incentive to 
invent. It has been purposely omitted 
as a primary incentive because money 
alone is very rarely the motivation 
for a useful invention, although the 
first two incentives listed above 
usually lead to some financial gain 
if. successful 

In the United States today most 


inventions 
first two 


the omission 


engineering employees freely sign 
patent agreements whereby any in- 


ventions made by them along the line 
of the employer's activities are as- 
signed to him. Some people think 
that this tends to stifle the incentive 
to invent, observations over a 
long period of time have shown that 
there is no withholding of ideas for 
this reason. Employers usually show 
their appreciation to employees with 
creative ability by offering them pro 
motions and assigning them duties 
resulting in increased prestige and 
pay. Unfortunately, some employers 
fail to bring as many engineers into 
contact with research and new prob- 


but 





1949 


A B S 





7T FA tc v 3 





lems as they should for their own 
best interests. 

There may be a lessening of in- 
ventions from the journeyman type 
of worker, partly because today's 
developments more often than not 
require advanced engineering. knowl- 
edge, and to some extent because la- 
bor organizations tend to restrict in- 
centive for advancement on merit. 
On the other hand, the engineering 
graduate often lacks experience of 
actual shop work, and has not had 
the opportunities to see and tackle 
practical. problems directly 


How Inventions Are Made 


It is impossible to learn how some 
of the earlier inventions were made 
A few illustrations and a classification 
of different kinds of invention into 
groups might, however, be helpful. 

Primary  Inventions—These are 
most difficult where there is nothing 
in nature or in previous knowledge 
to suggest a solution to a problem 

The wheel and axle, the Arabic 
number system, with its symbol for 
zero, and the engine, are il- 
lustrations of group. The need 
for power, although great, was only 
conceived in terms of men and 
horses, and later, windmills and water 
until methods 


stcam 
this 


such 


power, were 
found to be insufficient for keeping 


Nothing 
in nature pointed to the combination 
of fire, boiler, water, 
valves and condenser 

Today we have extensive. knowl 
and many more with 
which to work, and perhaps there 
remain but potential i 
within this group 

Secondary Inventions These are 
moderately difficult, and include the 
telegraph, telephone, electric arc and 
incandescent lights, electric motors 
steam turbine, phonograph, cinema, 
motor car, airplane, television 


the Cornwall mines drained 


steam pistons 


edge tools 


few inventions 


This group of inventions requires 
incentive and inventive ability of 
high order, but we now have morc 
background of previous accomplish 
ment, and more tools with which to 
work. This large and important field 
of activity should continue to receive 
our best attention. It includes many 
potential inventions not now recog 
nized as being needed or of possible 
achievement, even by those most fa 
miliar with a given branch of engi 
neering 

Easiest Inventions or Discoveries 
These can be divided three 
classes, namely: 

(a) Observations of 


into 


phenomena 
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which could be usefully applied 

(b) Improvement on prior inven- 
tions 

(c) A new use of an 
vention 

General Procedure for 
To invent most 
orderly thinking 
general pattern 

(a) Exercise 
tion, 


existing in- 


Invention 
effectively requires 
Probably the best 
to follow ds to: 
observa 
everything avail 
able in nature, engineering and other 
phenomena, where the functioning of 
natural laws are involved. Observe 
unusual phenomena, and try to ar 
rive at an understanding before dis 
missing them from the mind 

(b) Train the memory 
tive, with respect 
information within all 
and possible 

(« Analyse, 
and associate 
within the fields of interest 

Henry Le Chatelier saic 
to selective memory 

“If the mind can be gwded never 
to think of useless things, the 
of production 
enormously.” 

Specific Procedure for Invention 
When a particular problem has pre 
sented itself it should be concen- 
trated on and studied until a satisfac 
tory solution is attained and the in 
vention completed. The following 
points indicate a possible procedure: 

(a) Study the previous work on 
the subject sufficiently to acquire aid, 
but not so much as to become dis- 
couraged or distracted from the right 
answer, which may not yet be in the 
literature. Too much work in the li 
brary may be a waste of time, and 
probably worse than too little 

(b) Acquire intimate knowledge of 
the problem and the limitations of 
existing methods and equipment by 
working with one’s own hands within 
the field of activity involved 

(c) Give rein to intuitive, imagina- 
tive, and even "crazy" thinking. It 
may help to get out of a rut 

(d) Think without ceasing at any 
and all hours of the day or night, 
for suggestions or ideas may flash 
into the mind at any time. Invention 
and a forty-hour week are strangers 

(e) Keep mental pictures and 
drawings in a formative status at all 
times; review and change them as 
the work progresses 

(f) Perform the necessary experi- 
mental work to prove certain phe- 
nomena and relationships, since 
relatively few inventions can be com- 
pleted without it 

(g) Work out all possible permu- 
tations and combinations of the sev 


powers of 


encompassing 


to he sele 
ervations and 
fields of in 
usefulness 


to obs 


terest 
classify 
acquired 


coordinate, 


know ledge 


pow er 


1 


would be augmented 
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eral factors or increments involved 
in the device or method. The first 
design is seldom the 

(h) Search diligently 
which is often missing 
ficult to grasp. It may be an important 
factor or a secondary increment de 
tracting from perfecting the whole 
It may be necessary to keep a net 
work of thoughts open for a long time 
while endeavoring to find the last 
link to complete the chain 

The making of an 
through 
derly 
ferent 
+} 


best 
for the link 
and most dif 


invention 
study, observation and or 
thinking is not appreciably dif 
from th process followed by 
he artist iuthor, bi 
man, or others who have made 
worth-whik utions to 


isiness 
many 
civil 


composer 


ontrib 
ization 
Reduction To Practice 
invention should 
d to practice and thoroughly 


ra 
ł 


worth-while 


tested befor into exten 
sive use, in 

(a) Make 
expected in the ha of 
erators and users, under a 
onditions 

(b) Obtain criticism and = sugges 
tions from others 

(c) Sift out facts and 


provements, if 


performs as 
criti al op 
variety of 


make im 
nec led as soon as 
The pride of authorship 
should not be permitted to stand in 


evaluation of the inven 


possible 


the way of 
tion on its true 

(d) Avoid the inclination to make 
changes too frequently after the prod 
uct is placed on the market ven 
though they may 


merits 


1 


improvements 
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Machine Tool Hydraulic Systems 


Abstracted from "Machine Tool Luhrica- 
tion on the Production Line”, Lubrication, 
May, 1949. Published by The Texas 
Compan: 


PROBABLY NOWHERE on a machine 
tool can trouble occur as often as in 
the hydraulic system if accepted 
maintenance procedures are not fol- 
lowed. These include the use of the 
correct erade of oil with a quality com- 
mensurate to demands placed on the 
oil by the hydraulic system 

Many factors contribute to the need 
of special care in selecting hydraulic 
oils. Conditions that cause oils to 
oxidize present one of the foremost 
These conditions include: Operating 
temperatures ranging up to 150 F: 
severe agitation at each pass through 
pumps and valves; pressure; and the 
presence of metallic catalysts and con- 
taminants such as cutting oils 

With oxidation retardine inhibitors 
in hydraulic oils, field experience has 
shown that intervals between drain 
periods may be increased many times 
over that obtained with straight min- 
eral oils. and the possibility of gum or 
sludge formation is greatly reduced 

Rust formation is another factor 
contributing to poor hydraulic system 
performance. Rust formation can be 
prevented by the addition of small 
amounts of inhibitors to the oil. These 
inhibitors "plate out" on metal sur 
faces, forming a film impervious to 
rusting action of moisture and air. 

Foaming can be reduced by treat- 
ing or processing the oil so that any 
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entrained air in the oil is quk kly sep 
arated. The presence of air in hy. 
draulic oils can result in erratic mo- 
tion of actuated parts, and can cause 
the oil to oxidize more rapidly 

Practically all hydraulic pumps used 
on machine tools require the use of 
two grades or viscosities of oil, one 
being 150 and the other approximately 
300 seconds at 100 F Saybolt Uni- 
versal It is necessary that the vis- 
cosity be sufficiently high to prevent 
metal to metal contact and to give 
high volumetric efficiencies, yet it must 
be low enough to pump e asily so that 
pressure drop through the system is at 
a minimum 

On close fitting parts, the use of an 
oil having too high a viscosity has sev- 
eral disadvantages. Internal friction 
developed in the oil can cause it to 
overheat, resulting in more rapid oil 
deterioration and heating up of the 
metal parts surrounding the oil. The 
latter is particularly troublesome on 
machines working to very close tol- 
erances, since the excessive heat gen- 
erated may be sufficient to expand the 
frame of the machine or parts thereof 
to such an extent that the cutting tools 
or work must be reset periodic ally. 

Effective performance of hydraulic 
systems in machine tools, of course, is 
also improved: By the efficient use of 
filters to keep out contaminants; and 
by the use of an oil that will function 
over long periods of time without a 
preciable change in physical and chem- 
ical characteristics. 


— Novemser, 1949 





Ur a Ia re n o eZ 


vim 


ocn mie oet... TANTUM 


D 


SPECIAL 


PRODUCT 


* Detailed data on a metal that may have an appli- 
cation potential equal to stainless steel and perhaps 
to some of the non-ferrous alloys 
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What Industry and Researchers Think of Titanium 
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WHY USE TITANIUM? 


Forged compressor blades and tur 
bine disks for aviation gas turbines 
ore among the first important appli 


cations for titanium 


Table I — Common Elements in Earth's Crust 
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An estimated 125,000,000 tons of ilmenite is located in Canada in the 
Allard Lake region. Dark regions indicate the ore deposits 
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Fig. 2 (Above) — Sponge metal made by reducing titanium 


tetrachloride with molten magnesium to form “pure 


titanium and magnesium tetrachloride 


Fig. 3 (Right)—Induction furnace used by duPont to produce 


titanium ingots. The sponge is melted in a graphite cru- 


cible in the presence of an inert gas (argon 


PRODUCTION OF TITANIUM METAL 


Powder Metallurgy 


( y } 





ti 
hod 


me 


induction 


graphite cru 


und arc-melted titanium ingot. One hundred-pound ingots are now 


arc furnaces, and melting of 400-600 Ib ingots is being planned 


Sheath Rolling of Powder 


Induction Melting 


in 


Ingot 


Steps in the production of titanium. Imenite is reduced to sponge 


which then is melted into an ingot for the production of rod and sheet 








Fig. 6 — Proposed electric arc-furnace using a consumable titanium electrode tc 
minimize tungsten contamination of the melt. Smaller versions of this desigr 


have been tried in the laboratory 


Table H — Mechanical Properties of Titanium Produced by Different Methods 
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Fig 7 —~How gaseous additions affect the strength and elongation (A) and the 


hardness (B) of iodide titanium. Carbon also has some effect on these properties 





Table III — Comparative Mechanical Properties of Titanium, Stainless Steel, and Aluminum Sheet 


PROPERTY 


Ultimate tensile strength 

psi 80.000 115,000 125.000 62.000 
Yield strength, psi 

(0.2 percent offset) 7 105.000 110.000 12.000 
Elongation, percent in 

20 in 
Density, lb per cubi 


Modulus of el 


Room temp 
100 F 
800 F 
1000 F 
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Fig. 9 (Above Relative tensile strength of unalloyed alum- 





inum, iron, and titanium. In the alloyed state, the tensile 
strength of titanium may reach 170,000-190,000 psi or higher 


Fig. 8 — Relative density of stainless steel, titanium, alum- 


inum and magnesium. Each bar weighs one pound 


Mechanical Properties of Commercially Pure Titanium at Various Temperatures 
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Fig. 10 


erties of commercially pure titanium sheet 


How cold working changes the mechanical prop- 


Not much 


gained by work hardening above 45 to 50 percent 








Fig. 12 


Rotating beam fatigue curves for notched and un- 


notched specimens of unalloyed titanium 
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Fig 





11—Stress rupture data for unalloyed titanium, stainless 


is steel, and 24S-.T aluminum. At 800 F, the stress rupture value 


is about 32,000 psi 


Fig. 13 
alloyed titanium 
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V-notch impact strength of hot forged un- 


This depends somewhat on the purity 





lable V—Bearing Strength of Titanium and Aluminum Alloys 
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Fable Vi—Compressive Strength of Unalloyed Titanium 
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Fig. 14 — Comparative tests in the Remington Arms 


Research Laboratories showed that titanium deterior- 





ates less rapidly than stainless steel or aluminum under 
a 2200 F. flame 





Table VII—Comparative Physical Properties of Titanium and Other Metals 
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Fig. 15 — Compressor and turbine assembly for axial flow Westinghouse jet 
engine. Compressor blades and disks for later models will be made of 
titanium instead of stainless steel 








TableVHI—Corrosion Resistance of Unalloved Titanium to Chemicals 
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Fig. 17—Effect of elevated temperatures on surface hardness 
of unalloyed titanium. Specimens heated in air for one hr 


at indicated temperatures 








Fig. 16 — Some manufacturers are making experi- 
mental use of titanium for aircraft firewalls in place 


of stainless steel 
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Fig. 18 tion and embrittlement. Of Irse 


Insofar as other chemical and many resistors operate near roon 
| physical properties is yncerned, it temperature, and in such cases tita 
is int to note that pure tita- nium would be pract al. At ter pt 























, pure state, it is not as adherent oxide and nitride coat is 
chrome, but an alloy of 3 percent formed; at 1,000 F, the coating be- 
aluminum, 4 percent chromium, and comes dark gray in color, and above 
a maximum of 0.5 percent carbon has 1,000 F, an orange-yellow tinge be 


an electrical resistivity of 141 x 10 comes visible. Allegheny - Ludlun 


106 x 10 for Nichrome. Furthe: hardness of unalloyed, carbon-fre« 





more, this resistivity can be control- titanium at temperatures fror 100 
led. within limits, by heat treatment to 2200 F. Thes ITY( Fig. 17 
Whether this property will ever which were based on a 1.0 hr exi 
result in the widespread applicatior sure, indicated that even sl t time 





Fig. 18 — Comparative corrosion resist- of titanium for electrical or electron- exposures m be harmtu t the 
ance of stainless steel, 525 aluminum c resistors is somewhat in doubt temperatur re in this rar 
and titanium. Specimens were exposed 


to salt water for 600 hours 
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19 — Forged gear blank and disks. Both the pure metal and alloyed material 
have good forgeability. Note the absence of edge cracks. 
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of similar grade 
Cut-off tests with a gravity-feed 
that titanium re- 


band saw indicate 


quires approximately 10 times as 


long to saw as annealed stainless 


Table IX 


austenitic stainless steel saw 


steel and 
better 
with heavy feed loads and high band 
Coarse (10 teeth 


inch) cut faster than finer blades (14 


Both titanium 


speeds teeth peti 


teeth per inch). Variations in sawing 
times as great as 30 to 1 can be en- 
countered in sawing titanium under 
ostensibly similar conditions, which 
indicates that titanium is more sen- 
sitive to wear or clogging of the saw 


blade than stainless steel 





Fig. 20 — Conveyor link (A) and spanner wrench (B) forged of titanium in dies 


designed for plain carbon steel 


But since the thermal contraction of titanium is 


less than that of steel, flash had to be trimmed on a grinding wheel instead of 
the existing trim dies 
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Drilling and tapping is difficult be- 
cause the chips tend to weld to the 
specimen and to gall the tool. Car- 
bide-tipped tools are recommended. 
More information on these operations 
will not be forthcoming until tests 
now under way are completed 

All external threads must be 
chased on a lathe because of the af- 
finity of the metal for other materials 
If dies are used to cut threads, the 
piece will weld directly to the die. 


Forgability 


Both alloyed and unalloyed tita- 
nium can be forged readily at tem- 
peratures between 1,500 and 1,800 F 
— better, as a matter of fact, than 
ordinary carbon steel. As yet, few 


limitations have been discovered, 


with one exception: If unalloyed ti- 
tanium is heated to too high a tem- 
perature, a yellow oxide will form on 
the surface. For this reason, forging 
temperatures between 1,600 and 1,800 
F are most satisfactery even though 
somewhat higher pressures are re- 
quired. Some metallurgists cite 1,950 
f as the upper temperature limit, but 
the formation of a heavy oxide film 
is certain at such temperatures. No 
protective atmosphere need be em- 
ployed for forging, nor is there any 
limitation on the type of furnace that 
can be used. 

The parts and disks shown in Figs 
19 and 20 indicate the possibilities 
of the forging process. The one part 
in Fig. 19 was made in a die for a 
steel gear blank; the other was sim- 
ply flattened out under the hammer 
No edge cracks are apparent either 
n the as-forged parts or on the ma- 
chined forging, center 

The forgings in Fig. 20 are sample 
parts that again were tormed in dies 
intended for carbon steel. The part at 
A was made in a die for a steel con- 
veyor-pin, while that at B, in a die 
for a steel spanner wrench. Forging 
temperatures were 1,650 F, as com- 
pared with a temperature of 2,250 F 
required for the AISI 1045 steel parts 
The only precaution that had to be 
observed was to pull the titanium 
part from the die while it was still 
hot. Since 


coefficient of expansion less than that 


titanium has a thermal 


of steel, it tended to "freeze" in the 
die if allowed to cool. Of course, al- 
lowance would be made for this fact 
in designing a forging die for tita- 
nium, and a trim die as well 
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Fig. 22 — Spot welds in alloyed titanium 
sheet. The welds were made under the 


conditions shown in Table XI. 
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Table XII —Potential Alloying Elements for Titanium (Periodic Chart of Elements) 
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| creased materially, from say 115,000 better than that of pure titanium in quite p ble to age hard: 
psi for pure titanium in the !2 H the cold worked state. The Alle- to 75 Vickers 


ondition to 160,000-190,000 psi for gheny -Ludlum Steel Corporation has (5) At least on 
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strengthening effect on titanium 
when present in small amounts. This 
fact is fortunate because it is dif- 
ficult to eliminate carbon entirely 
especially when melting in graphite 
crucibles. Actually, carbon is solu- 
ble in the beta phase up to about 


0.1 percent, and in alpha titanium up 
to about 0.25 percent. Another inter- 
esting fact about carbon is this: by 


itself, it does not change the prop- 
erties of pure titanium appreciably 
when present in small amounts; but 
when used with other elements in 
more complex alloys, it has a greater 
effect. 

An indium-carbon-titanium alloy 
containing about 5.0 percent total al- 
loying content is somewhat stronger 
than a carbon titanium alloy, and has 


but the hot hardness of such an alloy 
is not too good. 

Group V—Columbium and tantal- 
um have been investigated. Suffice it 
to say that they are not outstanding 
as alloying elements. 

Nitrogen is a useful element when 
present in amounts not exceeding 
0.25 percent. Again, it would be un- 
fortunate if such were not the case, 
because even with vacuum or inert 
atmosphere melting, it is difficult to 
keep out. It is soluble in far greater 
amounts than can be tolerated; it 
embrittles the metal when present in 
large quantities. 

Vanadium is a good alloying ele- 
ment in many respects. A 1.0 percent 
alloy, for example, has a tensile 
strength of approximately 120,000 psi 


cent. This ductility is better than 
that obtained with most other ele- 
ments. Another advantage is that the 
alloy is quench hardenable, and can 
be softened once it has been hard- 
ened. However, it does not have out- 
standing hot hardness characteristics 
nor very good oxidization resistance 
at elevated temperatures. 

With 5.0 percent vanadium, one 
specimen developed a tensile 
strength of 174,000 psi and an elonga- 
tion of 442 percent in 2.0 inches. In 
the as forged condition, the strength 
was 140,000 psi 

Group VI — Two of the best alloy- 
ing elements found so far for tita- 
nium are in this group. They are 
chromium and molybdenum, and in- 
dications are that they will be major 


good oxidization resistance at 1650 F, — and an elongation in 2.0 in. of 23 per- alloy additions. Both increase 


Table XIV—Mechanical Properties of Some Miscellaneous Titanium Alloys 
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APPROXIMATE COMPO- | TENSILE GATION 
ALLOY SITION. percent | CONDITION | STRENGTH |STRENGTH| [n'y 0 1x. | HARDNESS 
psi psi percent | 
As forged 131,000 119,000 | 21.5 27R 
Tungsten-Carbon-Titanium | 15 W, 015C, | HTQ 122,500 102,500 | 12.0 42 R 
| As forged 130,000 | 117,500 | 190 | 26R 
2.0 W, 0.04 C, 0.03 N, HTQ | 120000 | 10250 ! 60 | 33R 
25 W, 025 C, | Asforged 147,000 130,000 | 100 | 35 R 
f 3.8 W, 0.39 C, | As forged 169,000 115 32R 
| 45 W, bal TitC+N As forged 130,000 117,500 19.0 26R 
4.7 W, bal TitC+N | As forged 198,000 177,000 2.0 
8.5 W, bal Ti^ C*N | Asforged | 165,000 130,000 «1.0 
a s + m dis e 3 adis 4 - 
1.41 W, 0.15 N | Asforged | 145,000 25 34R 
Tungsten-Nitrogen-Titanium 1.88 W, 0.29 N Asforged | 169,000 35 | 31R 
| 1.69 W, 0.46 N As forged 191,000 | 0 | 45R 
———— — —— - joe — 
| Aluminum-Titanium 10 Al, bal Ti*C*N | Asforged 113,600 110 | 66R, 
| ——— + Mal E TE 
| Iron-Titanium 1.0 Fe, 0.77 W, 0.098 N Normalized 126,000 | 275 31 Ry 
— — j— + + socie cenae 
| Vanadium-Titanium 48 V, bal Ti-C^N Hotrolled | 140,000 | 100 
j -— — -— + o ——— + ee + — 
Manganese- Aluminum-Titanium 241 Mn, 531 AI, 03 C As forged 158,000 | 106,000 | 15 
| oceania oe i i | "— — 
Manganese -Carbon- Titanium | 474 Mn, 04 C, As forged 190,000 «15 72 Ry 
— - —L^LL— + ————— —- ——— — -— = 
4.8 Cr, 0.30 W, 0.13 N Normalized 149,500 | 51 Ra 
Chromium-Tungsten-Titanium | 9.6 Cr, 0.82 W, HTQ 123,500 | 3.0 45 R, 
| 10.3 Cr, 0.79 W, 027 C HTQ 164,500 | 2.0 43 
——— iiem j j Die denna | 
5.0 Cr, 1.0 V, 0.25 C Hotrolled | 171,900 | 50  |336 Vickers 
Chromium- Vanadium-Titanium | $0Cr,20V,025C | Hotrolled | 189,700 | 3.5 378 Vickers 
3.5 Cr, 2.0 V, 0.2 N | Hot rolled 177,200 6.0 383 Vickers 
á — " —P Et — = + - - 
" oleae á 3.5 Cr, 1.0 Mn, 0.25 C Hot rolled 162,400 45 272 Vickers 
Chromium-Manganese- Titanium 50 Cr, 1.0 Mn, 025 C Hot rolled 177,200 | 45 |317 Vickers 
1— + -— -1 + ———Ó— 
Chromium- Molybdenum- Titanium 5.0 Cr, 1.0 Mo, 0.1 N | Hotrolled | 175; | 45 | 367 
— - — ~ 4 ————— ———— — —— 
- fllio ù à 5.0 Cr, 1.0 Ni, 0.1 N Hot rolled | 182,000 | 50 |377 
Chromium-Nickel-Titanium 50 Cr, 20 Ni,02N | Hotrolled | 194700 | 30 |417 
- | — — + E 
Malvbdenum- TH 5.0 Mo, bal Ti^C Hot rolled 81,500 | o | 
— — M— 10.0 Mo, bal Ti+C Hot rolled 136,500 | 116,500 | 
Í 
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cps sound wave 


TECHNICAL NEWS 





DEGREASING OF STEEL PLATE becomes a matter of seconds when caustic solution surrounding plate is agitated by 30,000- 


Bouncing of liquid’s molecules on steel produces forces several thousand times the force of gravity. 


Ultrasonics Has Wide Industrial Applications 


ACCORDING TO EXTENSIVE TESTS con 
ducted at the Massa Laboratories, 
Cleveland, Ohio, ultrasonics will be 
put to many practical uses in widely 
liversified industrial fields. Engineers 
of American Steel and Wire Company 
ind Ferro Enamel Corporation wit 
nessed a demonstration of sound wave 
ipplication in their field—degreasing 
of sheet steel and small stampings 
High frequency sound waves were 
ised to agitate a caustic solution sur- 
rounding heavily greased parts Bounc- 
ng of the solution's molecules against 
the coated surfaces resulted in a dra- 
matic scrubbing action. Normally, a 
20-min job for standard equipment, 





legreasing by the ultrasonic process 
took just 10 sec. Aside from th 
rapidity of the degreasing action wer 
the advantages that the solution was 
at room temperature and no acrid 
fumes were pre sent 

The engineering principles used by 
Frank Massa, head of the Laboratories 
are those applied during the recent 
war to detect enemy submarines. The 
two basic facts responsible for the in 
dustrial role of high frequency high 
intensity sound are: 

(1) Sound vibrations can be gen 
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erated with such magnitude in liquids 
that molecules can be bounced around 
to produce forces equal to several 
thousand times the force of gravity 

(2) The forces can be produced in 
the liquid in fractions of a second; 
they can be generated by several prac 
tical methods that lend themselves to 
use in production machiner 


In the cleaning operation, a mag 
neto-strictive transducer was used 
This alloy of nickel and cobalt was 
made to oscillate at a rate of 33,000 


ns b 


cps by a high-frequency electric cur 
rent. For frequencies above 100,000 
cps, the piezo-electric crystal is the de 
vice generally utilized 

Degreasing steel is only one of the 
ipplications of sound in industry. It 
| as 
in mix incompatible liquids like oil 


ind water, mercury and water; can 
I 
| 


iquids to 


1 


gh 


lisperse particles throu 
make synthetic colloids 

Sound may produce new alloys 
through its power to combine metals 
of different melting points, iron and 
copper, for instance. In a molten mix 
ture of iron and copper, the copper 


PI pps 
tries to separate out during cooling 





But if ultrasonic waves are introduced 


during cooling, the molecules of op 
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per will arrange themselves eveniy 
throughout the mass. Result—an iron 
copper alloy 

Castings can be degassed by sub 
jecting the molten liquid to sound 
bouncing during the cooling period 

Fine fogs or mists can be produced 
by concentrating sound energy at a 
point near the surface of the liquid 
In the printing industry, the fog 
could be used to form a fine, uniform 
layer of ink on rolls or printing plates 

Sound treatment can increase the 
wetting action of a liquid. That can 
help the textile people 

Still in the “maybe” stage is the 
idea of dispersing fibers throughout a 
liquid. Sound waves might cause the 
fibers to align in a particular dire 
tion. The paper ind felting industries 
stand to gain most if this theory 
proves successful 

Sound waves are under study as 
means of producing new types of car 


buretion by vaporizing nonvolatile 
1 


[ iels This coulc 


be of great impor 
tance to internal-combustion engine 
makers 

Other uses for sound include an 


electrolytic process to tin aluminun 
wire, precipitation of acid mists in in- 
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dustrial plants, paper drying (sound Columbus, Ohio, has made advances — onc side only— for example, the wall 
waves shake the sheets dry), and during the past year in using ultra- thickness in a closed vessel 
aging liquors. Some of the more en-  sonics to test the depth, and angle ot Extremely hard, fine particles of 
thusiastic sound men believe that flaws in steel tubes and parts. Bat- ceramic materials have been broken up 
sound can even kill bacteria telle has also used ultrasonic measure- into sizes that pass readily through a j s 
Ultrasonics ranks high on the list ments to determine the elasticity of — 200-mesh screen. Ultrasonic power 
of research projects at many labora- aircraft steels. Ultrasonics has also for noiseless drilling of hard ceramics 
tories. Battelle Memorial Institute, measured the thickness of parts from and metals has also been studied 
i * 
Geiger Counter Speeds Analysis of Alloy Steels 
THE GEIGER COUNTER, widely known method of analyzing steel samples. graph, which itself is a recent develop- 
for its ability to detect uranium and After careful calibration for many ment in metallurgical analysis. The 
other radio-active minerals, has been specific problems, many of which are counter is used in conjunction with 
adapted by researchers of United — yet to be solved, Geiger-counter analy- special spectrograph equipment and is 
States Steel Corporation to the de- sis of steels is expected to be much said to have achieved extraordinary re- 
velopment of a quick and accurate faster than the direct-reading specto- — sults in revealing quickly the kind and 
quantity of alloying elements in stecl 
specimens. 
This does not mean that the chem- 
ical elements combined in the steel are 
radioactive, as might be inferred from 
the fact that the Geiger counter has 
been pubficized as an aid to nuclear 
scientists. As it is capable of detecting 
and measuring radioactivity, the instru 
ment is capable also of measuring in 
visible fluorescent rays, each of a spe 
ial kind, that emanate from a steel 
sample when its particles are ionized | 


hy powerful X-rays. The sample's iron 
atoms and the atoms of allovine ele 
ments are in no way harmed or 
changed by the new analysis method 

Dr. James B. Austin, director of 
research for U. S. Steel, pointed out 
that it has been known for many years 
that chemical analysis of metals is 
possible from fluorescent or secondary | 
X-rays. But progress in the field has 
— k been handicapped by lack of intense 


Impulse rr ye X-ray sources and the necessity in the 


past of measuring the intensities ot 


the rays by blackening a photographic 


d 
- 








film 
From In the U. S. Stee! laboratory studies y 
high voltage £m (sce illustration), a -milliamp 50 
Sun" R kw molybdenum target X-ray tube is 
ised. The ray floods the steel speci . 


men, exciting secondary rays that are 
haracteristic of the chemical elements 


illoyed with iron in the sample. These 







fluorescent rays are reflected through a } 
narrow slit at right angles to the path 
| of the primary X-ray to a crystal 
| monochromator. This crystal ts in the 
| Goniometer enter of a circle, one-fourth of whose 
scole — nference is traversed by a Geiger 


ounter in its round of analysis 
The new method of analysis is best 


Specimen | idapted to detec nd measure ele 

Slit Siugib etim me " of “middle” atomic we ight (22 

to 50). Among these are elements 

most often combined with iron and 

FLUORESCENT RAYS reflected from steel specimen have characteristic intensities carbon forming the various steels in 
that indicate presence of various alloy elements in specific quantities common use 
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AIR FORCE OFFICIALS have partially removed the cloak of 
secrecy from General Electric's J-47 Turbojet engine. Operating 
details of the largest American mass-produced powerplant were 
demonstrated during the recent National Air Races in Cleveland, 
Ohio. Among the operating parts shown publicly for the first 
ume is the water injection system that boosts the J-47's basic 


thrust of 5,200 Ib during takeoff periods. 


W ashington Notes 


New ECA Purchase Program 
To Help Small Business 


Administrator Paul G. Hoffman has 
innounced details of the , Economic 
Cooperation — Administration's pro- 
gram to provide American small busi- 
ness firms with greater opportunities 
to share in Marshall Plan business 

Announcement of the program 
came after several months’ study to 
develop methods for meeting a Con- 
gressional directive that called for fur 
nishing to small business information 
regarding proposed ECA-financ ed p 
hases. The program is designed to 
give small independent firms a greater 
chance to supply goods for European 
recovery 

When in full operation, the pro 
gram will provide: (1) A counseling 
service in exporting under the Mar- 
shall Plan; (2) information of poten- 
tial purchases to be made in the 
United States; (3) names and ad 
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The engine burns 


dresses of European importers and the 
products they have purchased under 
the Marshall Plan; (4) information 
regarding commodities that offer the 
greatest opportunities for sales in 
Western Europe; and (5) a directory 
listing names and addresses of poten- 
tial American exporters, by commodi 
ties. This directory will be for over 
seas distribution and will be available 
through ECA overseas missions to Eu 
ropean importers seeking additional 
American sources of supply 


Improved Fuels for Rockets 
Developed at NACA 


Better fuels for rocket and jet en 
gines are promised for the near future 
as a result of research at the Lewis 
Flight Propulsion Laboratory of the 
National Advisory Committee for 
Aeronautics. Equally important are 
experimental engines capable of de- 
livering the extremely large powers 
required for supersonic speeds 

All sorts of fuels and fuel combina 
tions are being tried. Some have been 
found that, experimentally, give far 
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either kerosene or grade 100/130 gasoline in the seven com- 
bustion chambers, while consuming 90 Ib of air every second 
in the twelve-stage compressor. Unit is lubricated through a 
pressure feed and return oil system to bearings and accessory 
gears, and its electrical system comprises a direct drive starter- 
generator. Two igniter plugs and two 400-cycle ignition trans- 
formers are sufficient for firing all the burners 


better results than those now in gen- 


eral use. One studied is 2.5 times as 
powerful. Particularly important is 
the research work to develop better 
jet engines able to withstand the very 
high temperatures at which they op 
erate, and to construct them o 








terials available in the United States 
or in the Western Hemispher 

With the increasing use of rockets 
and ram-jet engines to g ombat 
planes greatly increased power for 
short periods in emergencies, fuels 
that will ignite at the extremely low 
temperatures encountere 1 at high alti 
tudes are essential. Also essential are 
fuels whose flames will no v Out 
in the speeding ram-jet 

Rocket fuels, which at low al les 
and moderate temperatur enite 
spontaneously and rapidly upon con- 
tact, may refuse to ignite at high alti- 
tudes, or they may ignite in losive 
fashion, destroying the rocket engine 


Two solutions are being worked out 
it the Lewis Laboratory. One is to 


nes and the fuels suff 





Keep the « 


iently warm to insure prompt ind 
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safe starting. The other is the use of 
added substances to the fuel to shorten 
the ignition lag. 

Because the air in a ram-jet passes 
through the combustion chamber at 
high speed, there is a tendency for 
the flame to blow out. Operating the 
engines at high altitudes with result- 
ing low pressures also makes combus- 
tion difficult. Since 1945, the veloci- 
ties at which good combustion effi- 
iencies can be maintained have been 
increased three-fold, and further prog- 
ress is expected. Similar progress has 
been made in increasing the altitude 
limits for satisfactory combustion, a 
result of intensive research on flame- 
holding devices, fuel-injection meth- 


ods and combustion chamber design. 


Supersonic Wind Tunnel 
Completed at Langley Field 


Details of a new giant wind tunnel 
for studying supersonic flight have 
been released by the National Ad- 
visory Committee for Aeronautics. The 

secret" 4- by 4-ft tunnel has been in 
preliminary operation at Langley 
Field, Virginia, for the past year. 
The tunnel can be completely sealed 
facilitate operation at pressures 
from 0.25 to 2.5 times atmospheric 
pressure, thus providing for a wide 
range of Reynolds numbers. Gates 
permit isolation of the test section so 
that model changes can be made with- 


to 
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out the necessity of returning the en- 
tire tunnel to atmospheric pressure. 

The Mach number of the tunnel can 
be varied from 1.2 to 2.2 through the 
use of a flexible wall nozzle ahead of 
the test section. In a subsonic tunnel, 
the maximum velocity occurs at the 
section of minimum area and the 
speed can be increased simply by in- 
creasing the tunnel fan speed. In a 
supersonic tunnel, the maximum 
velocity is attained in a region of ex- 
panded area downstream of the mini- 
mum section and the velocity can be 
raised only by increasing the ratio of 
the area of the expanded section to 
the area of the throat section. This 
area ratio is varied in the tunnel by 
adjusting the flexible walls of the noz- 
zle. These 25-ft wall sections are 
actuated by a series of jacks that main- 
tain the nozzle contour to an accuracy 
of 0.005 inch. 

Drying and cooling equipment in 
the tunnel permits the reduction of 
moisture content of the air to as low as 
one part of water in 10,000 parts of 
air and lowering of stagnation tem- 
perature from 250 F to 110 Fahrenheit. 

With this new facility, it is possible 
to utilize test models large enough to 
permit installation of extensive in- 
strumentation. During the past year, a 
complete supersonic airplane of 32-in. 
wing-span has been under investiga- 
tion. This model is fitted with mov- 


able controls and more than 300 pres- 


N 
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sure orifices. The results obtained pro- 
vide detailed information on viscous 
and interference effects unobtainable 
in smaller supersonic tunnels. An in- 
vestigation concerning the phenome- 
non of shock-wave detachment at the 
leading edge of supersonic wings is 
also being inclusit 


Munitions Board Establishes 
Information Center 


Opening of a Military Procurement 
Information Office to provide a cen- 
tral directing service to businessmen 
seeking contracts with the military 
services has been announced by the 
Munitions Board. 

In its announcement, the Muni- 
tions Board pointed out that the 
center, located at the Pentagon Build 
ing in Washington, will be of pri 
mary value to concerns who are not 
accustomed to doing business with 
the armed services. 


Embrittlement Tests 
Developed in ONR Studies 


During the past ten years, re 
searchers have become aware that 
small quantities of an impurity or un- 
desirable constituent can exert an ex- 
ceedingly large effect upon the be 
havior of a metal in service. In fact, 
small quantities have been sufficiently 
influential so that it has become neces- 
sary to develop methods of analysis 





ARTIST'S SKETCH of NACA'’s 4- by 4-ft supersonic wind tunnel. Compressor rotor weighs 70 tons, carries 1,137 blades. 


156 


Propuci 


ENGINEERING NovEMBER, 1949 





"wo." T G B 


that will detect the presence of even 
the most minute traces. 

The Office of Naval Research has 
sponsored two research projects at the 
Massachusetts Institute of Technology. 
One project deals with the detection 
of hydrogen in metals; the other with 
the mcasurement of austenite in steel. 

It has long been known that hydro- 
gen causes steels and other metals to 
become embrittled. But an exact 
evaluation of its effect could not be 
obtained because of the long, tedious 
methods necessary for analysis. Fur- 
thermore, during the production of a 
steel, it is not sufficient merely to 
know how much hydrogen was pres 
ent. It is necessary to have these data 
at a time when 
made 

According to Dr. Irving Kramer, 
head of the ONR Materials Branch, 
the work at M.I.T. has resulted in a 
method that permits the determination 
of hydrogen content in 15 minutes 
This method not only affords accurate 
and reproducible results, but also 
allows steel mill metallurgists to keep 
tabs on various steel melts. This 
method of analysis has already been 
put to work and valuable information 
concerning the "pick up" of hydrogen 
in steel has been obtained 

The presence of austenite in steels 
having a carbon content above 0.7 
percent is well known, Dr. Kramer 
stated. In these steels, austenite mark- 
edly influences the properties so that 
special heat treatments are necessary 
In addition to lowering the hardness 
the austenite is unstable at 
perature, with the 
dimensions of a die or gage block 

change as the austenite de 
omposes cither on standing or upon 
being subjected to low temperatures 

Drs. B. L. Averback and N. Cohen 
of M.LT. have recently developed 
method that will detect austenite in 
plain carbon steel containing as little 
as 0.1 percent carbon. Since these low 
carbon steels are often used for struc 
tural purposes, the presence of aus- 
tenite becomes an extremely important 
factor. If present, this austenite can 
decompose under the action of a plas 


corrections can be 


room tem- 
result that the 


sometimes 


tic strain to form a hard constituent 
that makes steel brittle This con 
sideration becomes important when 


steels are heat treated to a high hard 
used in an untempered 
condition such as in weldments. Even 
when tempered so that 
the austenite contained after quench 
ing is transformed, the resulting con 
stituent can produce a steel that is less 
ductile than a steel that is heat treated 
rid of the austenite 


ness or are 


the steels are 


to get 
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QUALITY 
ERTIFICATION 
SEAI 


LICENSED 


Keere 


LICENSEE INSIGNIA 


CERTIFICATION SEAL identifies zinc die castings conforming to ASTM fabrication 
standards. Licensee insignia symbolizes integrity of casting producer. 


Certified Zinc Alloy Plan Adopted by Die Casters 


ADOPTION OF THE 
ALLOY PLAN by the American Die 
Casting Institute is considered the 
biggest forward step ever taken by the 
rapidly-growing industry. This action 
was taken at the recent Annual Meet- 
ing of the Institute whose members 
represent about 75 percent of Amer- 
ican zinc die casting tonnage. 

Definite and proper composition 
limits for zinc die casting alloys have 
long been established by the American 
Society for Testing Materials, and it 
is the purpose of the new plan to in- 
sure that every zinc die casting bear- 


CERTIFIED ZINC 


ing the Certification Seal shown will 
be produced from metal conforming 
to these limits. This quality control 
is accomplished under the plan by 
frequent sampling of castings from all 
participating die casting producers for 
analysis by an approved laboratory. 
Producers subscribing to this plan 
may now identify all their zinc die 
castings with the Certification Seal. 
This mark of assured quality, there- 
fore, identifies member producers and 
serves to assure the die casting pur- 
chaser that his parts have been pro- 
duced from proper zinc alloys. 





Chemical Element Names 
Revised by World Group 


THE SYMBOL “W 


', denoting tungsten, 
takes on a rcal 


meaning now that the 
official name of the element has been 
changed to wolfram. This is one of 
six changes from American usage in 
element names that were adopted at 
the 15th International Union of Chem 
istry held this September at Amster- 
dam and recently reported to the 
American Chemical Society. 

Columbium was discarded in favor 
of niobium and beryllium made official 
instead of glucinium. Hafnium was 
approved without change, while 
lutecium and proto-actinium were 
modified to lutetium and protactinium, 
respectively. 

Two elements discovered in atomic 
fission products had their names re- 
spelled: Technitium for element 43 
and promethium for element 61, both 
of which previously ended in "eum." 

Six other elements discovered dur- 
ing atomic bomb research had the 


1949 


names given them by their American 
discovers made official interna- 
tionally: Astatine for 85, francium for 
87, neptunium for 93, plutonium for 
94, americium for 95 and curium for 
element ninety six. 


Actuator Developed 
To Prevent “Jams” 


DETAILS of a non-jamming electric 
actuator, designed to insure non-fail- 
ing and instant operation of critical 
control surfaces on high-speed air- 
craft, have been disclosed by AiRe- 
search Manufacturing Company, Los 
Angeles, California. 

The new device, called a torsional- 
friction, non-jamming, positive-stop 
actuator, is stated to differ from other 
actuators in that it utilizes a torque 
bar inside the jack screw. 

This bar is intended to absorb the 
jam shock at the end of the actuator 
stroke and store up energy like a 
spring for the return stroke. 
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BUILT TO MOVE GOODS — 
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The weight’s in the load and not in the truck when frames, 
body panels, fenders, wheels and other truck structural parts 
are made of N-A-X HIGH-TENSILE. And while affording weight 
savings of up to 25% in section, the high physical properties 
of N-A-X HIGH-TENSILE insure superior strength and increased 


resistance to fatigue, corrosion, abrasion and denting. 


This decrease in deadweight decreases on-the-job expenses, 
too. Trucks built with N-A-X HIGH-TENSILE consume less gaso- 
line ... require less maintenance ... give longer service. And 
the excellent formability, weldability, and fine surface texture 
of N-A-X HIGH-TENSILE mean that you build them better, with 


no added fabricating problems. 














GREAT LAKES STEEL CORPORATION cris cr nericnct Stee! Corporction 
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Lad Helical Gear Nomograph 


10 WAYNE A. RING 
Barber-Colman Company 
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Example 


C=3 in., P4-12 


C= exact center distance, in 
\ N = number of geor teeth 
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TUNE IN “SUSPENSE” 
CBS RADIO NETWORK THURSDAYS 
CBS TELEVISION TUESDAYS 





je 


@ Increased production facil- 
ities for die castings made 
possible through the famous 
Auto-Lite “controlled metals” 
processes are now available. The opening of the great 
new Lockland plant of Auto-Lite, combined with the 
enlarged facilities at Woodstock, Illinois, greatly increases 
Auto-Lite's ability to furnish high quality die castings. 
THE ELECTRIC AUTO.LITE COMPANY 
Die Casting Division, Woodstock, Illinois 


600 S. Michigan Ave. 723 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 






Catalog will be sent on request. 
Write on your company letterhead. 
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If your products require extra strength 
and hardness combined with excellent 
corrosion resistance, you'll be inter- 
ested in the revolutionary new proper- 
ties of Armco 17-4 PH Stainless Steel 
bars and wire. 


This new precipitation hardening 
grade, a development of Armco Re- 
search, offers you an exceptioral 
combination of 8 advantages: 


1. It is hardenable by heat treatment 
to Rockwell C-40 45. 


2. This hardness is obtained by heat 
treating in the low range of 850- 
900° F. for one hour, and air cool- 
ing. 

3. Only a superficial, easy-to-remove 
heat tint results from the heating 
operation. This means that close 
tolerance parts can be finish- 
machined before hardening—elim- 
inating finish machining or grinding 
after hardening. 


WITH UNUSUAL ADVANTAGES 
| apte 


4. Because of low hardening tem- 
peratures, distortion is virtually 
eliminated. 

5. Freedom from hardening cracks. 


6. Stress relieving treatment is not 
needed with Armco 17-4 PH Stain- 
less Steel. 

7. Machinability is good (between 
Types 302 and 303) in the an- 
nealed condition; fair when the 
steel is fully hardened. It can be 
readily hot worked and has good 
welding properties. 

8. Its corrosion resistance is close to 
that of Types 302, 303, and 304. 
Armco 17-4 PH may be just the 

stainless steel you need for better 

product performance or to solve spe- 
cial fabricating problems. For complete 
information, just fill in and mail the 
handy coupon. Armco Steel Corpora- 
tion, 4169 Curtis Street, Middletown, 
Ohio. 


EXPORT THE ARM NTERNAT NAL DRPORATION 


MAIL Armco Steel Corporation, 4169 Curtis Street, Middletown, Ohio 


Send me complete information on Armco 17-4 PH. 


TODAY 





NAME TE aaae 
FO R FIRM NAME 
MO R E STREET 
DATA city ZONE OO 





RMC 
ARMCO STEEL CORPORATION | "V? 
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DESIGN DETAILS 


AND DATA ON 


NEW COMPONENTS-— 





Unit-Type Construction 


Featured in 
New Pillow Block 


It can be mounted as a unit 
with a press-fit on shaft without 
exposing bearing surfaces. 


This completely assembled, lubricated unit can 
be slipped on a shaft and quickly locked into place 
by turning one tightening nut with a spanner wrench. 
The nut forces a tapered split sleeve to wrap around 
the shaft and give a press-fit without burring the 
shaft. Disassembly is just as easy—the tightening 
nut is backed off, and the removal nut on the 
opposite side is tightened. 

These bearings are furnished in either the "free" 
or "held" types. In the "held" type the bearing is 
located centrally in the housing and held there by 
spacer rings. The "free" type does not have the 
spacer or stabilizer rings and the bearing is free to 
move axially in its housing. It is common practice 
to have one "held" unit on each shaft in order to 
limit axial movement of the shaft. Other units on 
the same shaft should be of the "free" type in order 
to permit shaft expansion caused by temperature 
changes. 

Pillow blocks are available with shaft sizes from 
1 jy to 25, inches. The weights vary from 43 to 113 
pounds. The buyer should specify either the "free" 
or "held" type when ordering. 


SKF Industr Inc., Philadelphia 32, Pa 





SIXTY-FOUR SKF unit-type pillow 


blocks are used on this cloth steamer. 


unit only 


Tightening rut 
removal nut on 


opposite side 





COMPLETELY ASSEMBLED, lubricated, and ready for operation, 
these unit-type pillow blocks have self-aligning ball bearings, they 
automatically compensate for misalignment and handle shaft deflection 
without binding, thus insuring equal load distribution at all times. 
The labyrinth seals permit a generous supply of lubricant without 
causing internal pressures which tend to tighten bearings 


Removal nut 





TIGHTENING NUT forces the tapered inner ring up on the tapered 
split sleeve and the sleeve wraps around the shaft to form a press-fit. 
The large lead angle of the threads makes it difficult to force the nut 
on too tightly. This would expand the tapered inner ring and tend to 
“freeze” the bearing. Both the tightening and removal nuts can be 
locked into place when tight by simply peening the thin extended lip 
of the nut into the adapter sleeve slot. 
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MATERIALS AND PARTS 


SPECIFIED BY PRODUCT ENGINEERS 








Motor Combined with Fluid Drive Coupling 
Gives Smooth Acceleration and Power Saving 


The compact, inte gral desi gned fluid drive 
coupling and electric motor fit into con- 
ventional frame and end bells. 


Combining the operational advantages of a 
fluid drive coupling with economical and space 
saving unit assembly, the "Fluid-Shaft" motor 
can be used in any operation where jamming or 
shock loading is expected. Conveyors, extractors, 
bridge and trolley drives on cranes, and winder 
operations are typical application examples. 

There is no need to overmotor when selecting 
Fluid-Shaft units. Loads that are hard co bring 
up to speed with an ordinary motor are easily 
accelerated since the fluid coupling allows the 
motor to go practically up to speed before any 
load is applied. This allows the use of a smaller 
motor than would normally be required. For the 
same reason, the extremely high amount of cur- 
rent usually required to start and accelerate a 
motor under load is considerably reduced. 





USING STANDARD foot mounted or round body frames, this compact 
Fluid-Shaft motor can be mounted horizontally or vertically, or with 


NEMA flange and face type end bells. There are no special engineering 
problems in installation. 


Reuland Electric € Alhambra, Calif 





FLUID COUPLING and motor fit into standard Reuland OUTPUT SHAFT extends through the fluid coupling to a 
frames. This eliminates the need for costly special housings. bearing on the motor shaft extension. This construction allows 
Units are available in 4, 3, 1, 14, 2, 3, 5, 74 and 10 hp sizes. correct bearing spacing without extending length of the unit. 





CONTINUED ON PAGE 166 
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NEW € 





Reeves Variable Speed Control Has Been Redesigned 


Pressed steel and bronze 
replace cast iron to give more 
efficient, less expensive unit. 


Made in six sizes for use with any 
standard constant speed motor up to 
13 hp. the Reeves Vari-Speed ]r. 
delivers infinitely variable speed to the 
driven machine between the range of 
1.75 to 2.75:1. For examples of speed 
ranges for various models see the com- 
plete table on this page. 

The unit consists of a self-adjusting 
V-type pulley which may be mounted 
on the shaft of a constant speed mo- 
tor and connected by a V-belt to the 
driven machine. Moving the motor 
back on its sliding base causes the V- 
belt to ride on a smaller diameter in 
the expanding pulley, and the speed 
is decreased. Moving the motor in the 
opposite direction caused an increase 
in speed 

Since the redesign, fabricated steel 


replaces cast iron to allow closer tol- 





erances, increased belt life, and a 
heaper unit. Both cone-shaped disks 
are stamped from the same die to 
issurc the "fingers" or flutes will 
mesh perfectly. Also, when stamping 
these parts it was possible to round 
+} 


he corners of the flutes to assure a 


smooth surface for the belt at 
n 


mum speed positions 


A bronze 


mint 


hub on the sliding disk 


replaces cast iron to give a better bear- 
ing surface. A spiral lubrication sys 
tem in the center of the hub distributes 
the entire bearing surface 


re 


grease over 


Reeves Pulley Co., Inc., Columbus, Ind. 





Unitized Mounting Isolates Machine Vibrations Without Resonance 


OMPONENTS 


MATERIALS AND 





FOUR BASIC PARTS of the Vari-Speed Jr. are, from left to right: stationary disk, 
sliding disk, tension spring, and spring cover. The assembled unit is shown above. 
A Complete Variable speed unit, including a sliding base, is illustrated below. 





VARI-SPEED JR. may be used with either 
a standard sliding base, as illustrated, or 
a pivoting type of base. Handwheel con- 
trols speed output of unit. 


Working on the "rubber-in-shear" principle, this 
vibration mounting is for use with precision grinders, 
lathes, pumps, compressors, and other machines pro- 


ducing objectionable vibration or noise. 


Specially designed steel 


rubber between steel angles 


by deflection) is non-linear. For 
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channels are 

Because of the shear 
loading of the rubber, its spring index (load divided 
] this 
mounting has no constant natural frequency and can 
damp machine vibrations without resonance 


floated in 


reason the 


THE "CM-H ISOLATOR" has a load range from 600 to 10,000 Ib. 
in. and has a large surface mounting area. 


It has a height of only 2 
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1.75: 1.7521 2.25:1 2.75:1 
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DE LAVAL-IMO HYDRAULIC MOTC 
PROVIDE HIGH SPEED, CC 


FOR NEW AMERICAN-L 
me. 


D— 

n. 

Pru. qed» j 
j 


"4i 


er 


DE LAVAL 


aL 
; i d 
WORM"GIAR V/A j N La ee 


E. 


DE LAVAL- 
IMO PUMPS 


Because of their unfailing reliability ...small size...high efficiency... 
high capacity .. . quiet operation ... and smooth pulsation-free power delivery... 
De Laval-IMO hydraulic motors and worm gear reducers are used by 
American-La France for operating their large aerial fire towers. 
If your equipment also requires quiet, reliable, high capacity pumps, motors 
and gears...investigate De Laval-IMO pumps, De Laval-IMO hydraulic 
motors and De Laval worm gears. Write for catalog 1-158. 


| 
| 5 IMO-DE LAVAL PRODUCTS DIVISION 
DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J 


1-158 


Atlanta * Philadelphia * Charlotte * Pittsburgh * Cleveland * Rochester * Detroit * San Francisco * Chicago * New York * Boston * Denver * Edmonton 
Helena * Houston * KansasCity * St.Paul * LosAngeles * Toronto * NewOrleans * Seattle * SaltLokeCity * Tulsa * Vancouver * Winnipeg * Washington, D.C. 
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Gate Valve 
Has Original 
Equipment 
Applications 


Corrosion, resistance, 
good appearance. 
lightweight and economy 





(A) Rotating ball and socket 





are important features. merge por epr na S mela pee 
m Note the extra kne 
In producing a gate valve to meet Se a wat DNI es 
the qualifications of the original disks wh. & men» 
equipment manufacturers, a clean-cut, Peconditioniag cute in ¢ 
functional appearance was a major de- wes : 
sign objective. For easy polishing and i ar euhiee mah Most va e 
finishing the cast areas were mini- se d im GUN 
mized, flat surfaces were used wher lon on pecking Baa proven 
ever possible, and all small, hard-to- NU E siad o 
reach recesses and cracks eliminated lows repacking under press 
Also, especial attention was given to (6) Ua by parting 
the design of a body casting that com . tr val) s 
bined lightweight with strength ae 


MADE IN ALL standard stainless steel alloys as well as nickel and Monel metal, this 
corrosion resistant union bonnet screw end gate valve is available in 4, 1 and 1 in 


The «€ per Alloy Foundry C« 
id sizes for working pressures up to 150 pounds per square inch. 


Hillside, N. J 





Powder-Metal 
Stainless Steel Is Used 
As Filter Medium 


^ 















I he tood and chemica " 
lustries, these permanent stainless steel filters Á 
re espe ially ICsIiEn d to han lle orrosives or 
fluids which must not be contaminated 
Made from pure stainless steel powder 
filter forces fluids to travel a tortuous ro 
through à maze of minute connecting passae 
ways running in all directions. Filter 
in be easily flushed and are not brittle 
fr le 
Furnished in wide ranges of porosity, the 
a closely controlled permca 
l to more than 60 percent 
I in all standard shapes in. i 
i» Mig. í ) Chrysler Cort TYPICAL STOCK SHAPES are shown. Any special shape required to fit 
M a particular product design can be made to order 
CONTINUED ON PAGE 170 
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A MOUNTAIN OF SIRVENE 


and its all earmarked 


Chances are the Sirvene part you order will be utterly 
unlike any other. For, while Chicago Rawhide pro- 
duces literally tons of Sirvene in a year’s time, every 
batch is earmarked for a different pliable part. Each 
of these parts is designed and developed to do just 
one special job in a particular mechanism. For every 
application, Sirvene engineers compound a special 
formula from pure, oil-resistant elastomers. From it, 
they mold a custom-engineered part which will fulfill 
specific requirements in tensile strength, elongation, 
elasticity or hardness, resilience, and resistance to 


etie ENGINEERS: For basic informa- 


PreRFECT 


OIL SEALS 


SUVS 


MECHANICAL 
LEATHER 


tion, write for your copy of "Engineer- 
ing with Sirvene." There is no charge. 


dryness, moisture, temperature extremes and other de- 
teriorating elements. As a result of laboratory-controlled 
production methods, Sirvene parts function under un- 
usually severe conditions. That's why engineers across 
the country depend on Sirvene for their critical pliable 
parts. Sirvene engineers offer you their unlimited back- 
log of experience and research. Use it in solving your 
mechanical elastomer problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue RVENE DIVISION Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables 


RVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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Bijur Announces Miniature “One Shot” Lubricator 


Sump mounted unit may be installed 
in compact areas for measured lubrication 
of several bearings. 


Used where a small group of bearings require accurate, 
measured lubrication and where space is a consideration, 
the type LPM “One shot” lubricator connects with the oil 
sump or reservoir of a machine to service up to six or eight 
bearings. For a small machine one LPM lubricator may 
service all bearings. Other more complex machines can use 
such a unit to advantage when several bearings are isolated 
or are inaccessible to the main lubricating system. 

Using clear, straight mineral oils over a wide viscosity 
range, the unit filters each "shot" of oil as it is drawn into 
the chamber. Oils with viscosity ratings from 100 to 1000 
Saybolt are commonly used. Normally set to give a 
discharge of about sixty drops "m stroke, the unit can be 
factory-set to feed any specified amount of oil up to that 
amount to meet individual customer requirements 


X 


Bijur Lubricating Corp., Long Island City, New York, N.Y. 


£ 
.E 


fa s] Working 
4 8 ' stroke 


=-= Orl inlet 
ana filter 


badi ---- Jl h-s wall thickness 


at mounting 


minimum location 





SPRING LOADED, the plunger is pulled to fill 
chamber with 60 drops of filtered oil. Releasing 
plunger forces oil through outlet valve and into 
the oil distribution system of the machine. 





HUMAN ERROR is eliminated with the use of a lubricator 
that measures correct amount of oil going to “often forgotten” 
or "inaccessible" bearings. Unit has a 4 in. dia piston, $ in. 
stroke, an average discharge pressure of 30 psi, uda discharge 
volume of 2 cu cm, or about 60 drops. 





TYPICAL APPLICATION of LPM lubricator. Mounted in the apron of this 
lathe, it provides oil for six bearings of the arpon, carriage, and cross slide. 
The simple construction of the exposed parts blends with modern machine 
tool design to make the lubricator an integral part of the machine. 





Pipe Plug Has Oil-Cleaning Magnet 


When this pipe plug is screwed into its receptacle, a 
small permanent magnet extends on a non-ferrous metai 
stem into the oil stream of the mechanism. By getting out 
away from the plug and into the oil stream, it is able to 
trap fine particles of ferrous abrasive metal and clean the 
lubricant. Since the magnet is not attached directly to the 
iron plug, there is no dissipation of the magnetic force 

Magnets have a tractive force of 11 oz. The length of 
the stem can be varied to allow the magnet to reach into 
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the oil stream at the right place for each application. 

All plugs are threaded with the new Dryseal thread, and 
are completely interchangeable with any standard Briggs 
type pipe thread. These threads effect a seal without the 
use of any pipe dopes or compounds of any kind 

The plugs are made in sizes from } to 14 in., and have 
square, countersunk, or specially designed heads. 

The U. S. Plug & Fitting Co., 305 Frederick Bldg., 
Cleveland 15, Ohio. 


CONTINUED ON PAGE 172 
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Available in Types 
302 
304 
316 
317 
347 
309-S 
310 
430 


Other Analyses for Special 
Applications Upon Request 
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ELECTRUNITE 


STAINLESS STEEL TUBING 


@ Long service life is a primary advantage of Republic 
ELECTRUNITE Stainless Steel Tubing that pays profitable 
dividends on your original investment. 


Made of long-lasting ENDURO Stainless Steel, this tubing 
provides the resistance to heat and corrosion, minimum mainte- 
nance expense and sanitary advantages of stainless steel. And 
as made by Republic’s improved welding processes, each length 
is uniformly round and sound, free from rolled-in scale and 
scale pits. Full annealing of all but ornamental grade assures 
unvarying high ductility throughout every length- throughout 
every shipment. 

For complete information about these and the many other cost- 
saving advantages of Republic ELECTRUNITE Stainless Steel 
Tubing — including a list of sizes, gauges and analyses— write 
today to: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division è Massillon, Ohio 
GENERAL OFFICES, CLEVELAND 1,0HIO 
Export Dept.: Chrysler Bldg., New York 17, N. Y. 
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continued 


AND PARTS 


New Pilot Valve Series Available 


a i 
f 
ọ 
Lever operated i 


Push button Cam operated 


PILOT VALVES are all 3-way and are designed for direct 
control of small cylinders or automatic indirect control 
LEVER OPERATED valve is for manual control of fast, repeat- 
ing and continuous operations. Lever can be rotated 90 degrees. 
PUSHBUTTON valve is space saving and is suitable for control 
panel mounting. 

CAM OPERATED valve has a spring loaded roller which may 
be pushed down by a cam in automatic operations. The roller 
rotates through 90 degrees. For full or semi-automatic use 


Hanna 3 way 


pushbutton 
pilot valve- 


Exhaust 


Pv-/ 
Speed control 


J 
4 way air valve valves 


TYPICAL APPLICATION DIAGRAM shows a pushbutton 
pilot valve and a cam operated pilot valve used together to 
give semi-automatic control of an air cylinder. Pushing the 
button of pv-1 moved the piston to the left. The cam surface 
on the piston strikes the roller on pv-2 and moves the piston to 
the right. These pilot valves are available with all three port 
holes tzpped for 1 in. pipe. The valves are 1j in. in dia, and 
are from 3j to 4 7/16 in. high, depending on the type of actuat- 
ing mechanism. A bracket for side mounting is optional. 


Hanna Engineering Works, 1765 Elston Ave., Chicago 22, Ill. 


Bassick Announces Line of Aluminum Cored Wheels 


W heel 
Dia 


Tread Hub 
Width Length Bore 


Bore with Weight, 
Spanner Ib 
Bushinz 


Load Catalog 
Cap No. 


WR-7726 | 4 134” 

WR 

WR 

WR 

WR 

WR 

WR 

WR 

WR-7758 2!$ 23 á" 


WR-7768 2%" 23 1” 


WHEELS are also available in 12 in. size. Specifications are compar 


able with those shown above for the 6 and 8 in. sizes. 


The treads are 


made of a resilient rubber compound. Special sizes and tread com- 
pounds are available on quantity orders. Notice the weight of these 


CALLED "ALCORI these wheels feature a 
reduction, cost saving, and a clean appearance. 
tvpe roller bearings are used in the wheels. 


weight 
Caged 


Comban 


wheels 


They average almost 50 percent lighter than conventional 


wheels with iron or steel cores. All load ratings are in keeping with 
the Tire & Rim Association and are comparable with steel wheels 


Bridgeport, Conn 
CONTINUED ON PAGE 174 
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More OEM's Specify US Gauge 
Than Any Other Make! 







..- Because USG Menura More Value 





| Throughout industry, the story is the same 
from year to year. Original equipment 
manufacturers (OEM's) demand substantial 
gauge value . . . accuracy, durability, and 


quality at economy prices . . . and 6 out of 10 By maximum Peete is fitted with a 
specify US Gauges. 


Entire bock of cose * 
They know that US Instruments give more 


spring-mounted safety release cn 
Sia Ther Vis war dinaras, sP povr 
service, accuracy, more value for the 
y. They know USG can supply all thei 
| needs— from highly ‘alized i heir 









SOLID FRONT GAUGES 


A complete line of large size solid 

















don tube ruptures. Tubes of selected 
instruments 


berm Sopa meson. Deep 
| est, 99 € $000 "ib. p^ 
measuring as low as 1" of mercury absolute, 

I to standard type gauges L fits 30" 
| vacuum to 100,000 ng de dnd 
| inch. And they know that for more than 40 
| years US Gauges have been the standard of 
dependability. So more original equi i 
manufacturers specify US Gauges than any 
other make. 

Next time you order gauges, follow the lead 
of these satisfied users .. . buy US Gauges. 
For more information about US Gauge write 
today. United States Gauge, Division of 
American Machine and Metals, Inc., 


Sellersville 24, Penna. 











CHEMICAL GAUGES 
(Clean-out & Protected Ty pes) 
For use with any media whose - 
cosity moy require — E 
periodic cleaning of gavge. p: 
housing is of alloy steel dd 
specially designed seat !o "^ eo 
the corrosion resistant ogee 
on a tapered fit, metal a 
seal. Diaphragms are avoi —— 
stainless sen, Qu i pc 
in 

P Mounting Ganee 
opted os stondord i^ ores 
steel. Ranges: 30" vacuum to 

Ibs. p-st- 




























ELECTRIC ALARM GAUGES 
Pressure actuoted, high-capacity, 
snap-action switches with e 
repeatability and low switching E 
ferentiols. For vse on hydrav 
















| 


US GAUGES—BETTER INSIDE... BETTER 
OUTSIDE ...BETTER ON YOUR PRODUCT 


of Ars [os 


PRODUCTS OF UNITED STATES GAUGE 
Volume Controls « Altitude Gauges + Boiler Gauges « 





high tank levels or pres- 
me ee © iso acn-ndeeee 
witch containing 2 indepen -— 
single pole, double throw — 
actuated from a single — A 
tube. Type VI is identical to typ 



















p ntirely inde- 
ated pressure is e 

E of the element uc 

the switches. Ranges 0 to 3 

vum, 15 to 20,000 lbs. p.s-*. 














Absol;ie Pressure Gauges » Aircraft Instruments * Air 


Chemical Gauges «+ Dial Thermometers + Glass Tube 
Thermometers « Flow Meters « Inspectors’ Test Gauges * iaboratory Standard Test Gauges * Marine, Ship 


and Air-Broke Gauges * Recorders + Controls and Alarm Gouges « Voltmeters + Ammeters «+ Welding Gauges 
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NEW 





COMPONENTS—MATERIALS AND PARTS... continued 





Hydraulic Pump Is Designed for Mobile Equipment 














Balanced vane pumps are made with capacities ranging from 2 AVERAGE PERFORMANCE CURVES are shown for the 
to 11 gpm, and in standard, foot, face, and flange mounted — y.210-8.1C pump at 1,200 rpm. Other models show similar 
models. Pumps in all four capacity ratings have the same characteristics. For these tests an oil was used with a viscosity 
exterior dimension and the same weight. Pump housings are — of 150 S.S.U. at 100 F. For best operation, oils ranging from 
alloy iron and all working parts are alloy steel. There is no — 150 to 225 SS.U in viscosity and temperatures of 100 F are 
starting load because the vanes are not extended and pumping recommended. Operating pressures should not exceed 1,000 
does not begin until after the engine comes up to speed pounds per square inch. 


Pump Characteristics at 1,200 rpm i M PEN 
ce ict ay « i. 
Pump Model Numbers Characteristics at Other Drive Speeds posi 


Approximately. Proportional to rpm 


Min. Delivery. gpn Hors ver In 

Standa I I Flan - M M la 
Mounting 1 I g Mounting ( 00 1.00 0 00 1.000 ( inter 
s ps T s i s $ I 

V210-2-1€ V214-2 K V230-2-14 V235-2-1¢ 24 20 1 ¢ 2 1 4 2.4 600 ) 2750 
V210-5-K V214 It V2 14 V2 5-1 ) 4 ¢ 2 Z4 40 00 150 2201 
V210-8-1¢ V214 1¢ V230 SN |] V2 S-1¢ x 7 70 2 ü0 “ 00 
V210-11- 1 V214-11 14 \ FIL V2 11-14 11 2 10 10 0 $ t0 75 600 x) 1400 
Vickers, I rporated í Oakman E M 





Simple, Low Cost 
Differential Available 


Made primarily for use with farm equip 
ment, this differential is supplied with either 
in open or closed gear box 





For light applications the unit has un 
hardened gears and a cast iron gear box 
This design allows a rating of 300 ft lb. If 
an application requires up to 700 ft Ib, the 
unit can be furnished with heat treated gears 
and a cast steel gear box. Differentials can 
be driven by worm or spur gears 


George Tractor D Community Industries Ass'n 
811 Hamilton St., Sullivan, Il 





B 
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TOTAL WELDING TIME: 
FIVE MINUTES 


T is the way Vincent Russo. Superintendent 
of the Harrison Steel Cabinet Company of 
Chicago, tells the story: 


"Although our steel cabinets are electrically spot- 
welded throughout, we have found that carbon arc 
welding the corners and joints with Everdur* rods 
assures the additional strength and rigidity a quality 
item deserves. 


"Years ago we found that by bronze-welding our 
drawer guides in the cabinets, rather than screwing 
them in place, not only was added rigidity obtained, 
but we eliminated the possibility of drawers getting 
out of line because of loosened screws. 


“In our average-size sink and wall cabinets there are 
a total of 54 carbon arc welds made with Everdur rod. 
While this seems excessive, our actual welding time is 
less than five minutes, due principally to the low 
melting point of this copper-silicon alloy rod. The 
additional cost of this welding is far overshadowed 
by the extra strength and added quality.” 


Anaconda Welding Rods are available in a wide 
range of alloys suitable for many oxyacetylene 
or arc welding purposes. They are fully described 
in Anaconda Publication B-13. For your copy 
write to The American Brass Company, Water- 
bury 88, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 


49155 


*nEG. U. $. PAT. OFF 


MA. O0 - 


You can depend on ANACONDA 































or 


Electrically spot-welded Harrison Steel Kitchen 
Cabinets being carbon arc welded with Everdur rod. 
Circles on finishe d cabinets, below, indicate 54 


points where m« mbers are r« injorce / 


me, P A 
~- ~“ 
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BRONZE WELDING RODS 


NEW COMPONENTS —MATERIALS AND PARTS 


Ward Leonard Announces Midget Relay 


Called the Bulletin 110 Multiple Midget Mag- 
netic Relay, this component is dud for such 
general purpose applications as traffic signal, ma- 
chine tool, alarm and heater control. 

Features include: long mechanical life, sturdy 
construction, self-cleaning, self-aligning contacts, 
and corrosion protected metal parts. Standard 2 or 
3 pole double throw relays have molded phenolic 
insulating bases, screw terminals for front connec- 
tion and heavy silver to silver contacts. Leads 
from movable leaf spring contact fingers to ter- 
minals are insulated with Fiberglas tubing. 

Coils are available for operation on all standard 
voltages and frequencies up to 115 v, ac or dc. 
Non-inductive ratings for normally open or nor- 
mally closed contacts are 10 amps, 24 v, dc or 
115 v, ac, 60 cycles. Plug-in type bases are avail- 
able on special order 


W'ard Leomard Electric Company, Mount Vernon, N. Y. 


Stopping the average small gear head motor in 
less than 10 deg of rotation, this solenoid operated 
brake gives smooth operation with no overshoot- 
ing Or coasting 

The unit consists of a standard solenoid which 
operates a cam and spring lever to tighten or re- 
lease a phosphor bronze brake band. The brake 
drum is connected to the motor shaft opposite the 
gear head. 

The solenoid is actuated at the same time as the 
motor, and acts to release all braking action. A 
break in the circuit allows the band to close. 


Guardian Electric Manufacturing Company, 
1621 West Walnut St., Chicago 12, Ill. 


Light Pressure Actuates New Valve 


Made especially for the control of double-acting 
ur cylinders, this new. model NFS "Directair" 
valve directs compressed air alternately to two 
pressure ports to energize the air cylinder 

The foot pedal operates only a small pilot valve 
ind moves less than 3 in. under a slight foot pres- 
sure. The sliding, self-lapping main valve disk 
is shifted by a reciprocating light metal piston, 
which is moved by alternately admitting line pres- 
sure to one end and venting the other 

These valves operate with air pressures ranging 
from 25 to 150 psi. Models are now being manu 
factured in 4 and 3 sizes 


Safety pedal guards are optional equipment 


Hannifin Corporation, 1126 Souti 
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CLARE | 
RELAYS 





Typical bottling installation 
showing Red Diamond Electronic 
Crown Detector in operation. 


roe ame ram 
moved to show installation 
of CLARE Type "C" Relay. 


This electronic device warns of any interruption of the crown 
supply in bottling operations. It is sold by Liquid Carbonic 
Corporation of Chicago and manufactured by Industrial Re- 
search Laboratories of Baltimore, Md. 


A bottle feeler switch is inserted in the control grid circuit to 
close the circuit when a bottle passes between the poles. If a 
crownless bottle passes, an electronic tube momentarily oper- 
ates the CLARE Type “C” Relay and an alarm sounds for a 
few seconds. Passage of the second crownless bottle causes the 
CLARE relay to stop the machine on the second operation. 


CLARE relays were selected by Industrial Research Labora- 
tories for this important operation because of their long repu- 
tation for accurate, long-life performance as components of 
devices designed for trouble-free operation, day in and day 
out. In larger plants, more than a million bottles per week 
pass through the machine. 


If you have a difficult relay problem, a requirement where ordi- 
nary relays just won't do, why not take it up with our engi- 
neers? CLARE sales engineers are located in principal cities. 
They are experienced in the most difficult types of relay prob- 
lems. We invite you to take advantage of their services. Call 
them direct . . . or write to C. P. Clare, 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line Mate- 
rials Ltd., Toronto 13. Cable address: CLARELAY. 


CLARE TYPE "C" RELAY ^ 


CLARE RELAYS 


First in the Industrial Field 


NEW COMPONENTS—MATERIALS AND PARTS . . . . continued 


Custom Built Selector Switch Gives Simple Control 


Low initial cost, smaller control 
panels, elimination of push- 
buttons and reduction of relays 
and starters are features. 


This master switch quickly, easily 
and positively responds to the opera- 
tors selection in eight, sixteen, or 
more positions. Pulling the handle in 
the selected position starts the desired 
function; pushing the handle stops the 
action. 

In these Push-Pull-Selector switches, 
the push motion drops out the starters 
before the load connections can be 
changed. This prevents simultaneous 
operation in two or more positions. 
Turning establishes the desired load 
onnections, and the pull motion then 
energizes the starters 


Since this switch is custom built, -Rotating cam sections 
almost any quality or combination of Madii | (2 independent circuits 
qualities needed for a particular appli- i : per section) 
cation can be built into the unit. 

FEATURES 

1. Provides a single point of opera- 
tion for a multiple operation machine Momentary 

2. Ability to move from any posi- pull 
tion of the dial to any other point 
without having any of the intervening 
operations take place 

3. Control and load circuits may be 
combined in as many rotating cam 
sections as are required. 30 amps per 
circuit carrying ability — ny combination of momentary 

i. Two completely independent cir- : fmos? Be pushed contacts as required 
cuits per section. Each can be opened 5" to turn) 
or closed individually. 


The Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn 


Fuel Tanks Have Single Seam 


Made from extra drawing terne plate, these one- 
seam tanks are rust-resistant and rigid. Each tank has 
been pressure-tested for leaks at 15 psi. Their most 
common application will be with gravity-fed engines 
where the gas tank must be mounted high in a con- 
spicuous position. Simple, clean construction should 
make the unit an attractive part of any power-driven 
machine 

Capacities of the various models range from 3 to 6 
gallons. The illustration shows a 1.3 gal. tank. Other 
tanks of different capacities are available in propor- 
tionate dimensions 


Donaldson, Inc., 666 Pelham Boulevard, St. Paul, Minn. 


CONTINUED ON PAGE 180 
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ALUMINUM 


ALUMINUM PERMANENT MOLD, 


Propuct 


Why not write us 
about your castings 
requirements 
and get our 


PERMIT E Witi 


ENGINEERING 


A change from heavy metal to lightweight Permite 
Aluminum Castings can bring you these definite cost 
cutting savings: 


Save on Cost of Handling 


Permite Aluminum Castings are approximately 60% lighter 
than cast iron and 65% lighter than steel, brass and bronze. 
They're lighter to handle, lighter to assemble, lighter to ship 


as a finished product. So you cut handling costs all along 
the line! 


Save on Cost of Finishing 


The consistent uniformity of Permite Aluminum Castings 
within close tolerances makes only a minimum of machining 
necessary. Higher machine speeds and deeper cuts are 
practical with Permite Aluminum Castings, with only slight 
changes in tool contours. Time spent per unit in shaper, drill 
press or milling machine is appreciably less! And aluminum 
stays bright without painting or expensive plated coatings. 


Longer Service, Fewer Replacements 
Mean Long-Range Savings 


High tensile strength; resistance to corrosion; rapid heat 
transfer; and special to-fit-the-job designing by Permite 
engineers enable Permite Castings to give longer, better 
service! You save three ways with Permite and get better 
appearance, a better product. 


INDUSTRIES, INC. 


CINCINNATI 25, ONIO 


NovEMBER, 1949 


SAND end DIE CASTINGS... HARDENED, GROUND ond FORGED STEEL PARTS 





NEW COMPONENTS MATERIALS AND PARTS . . . . continued 


Kelsey-Hayes Offers Disk Wheels In Complete Kit 


USED ON TRAILERS, wagons, sprayers and 
other mobile equipment, this wheel kit is com- 
plete with rim, disk, hub bearing cones, 
grease seal and cap and other such parts. 
The spindle may be either straight or bent 
and the units may be ordered with or with- — Light 1.200-1.500 Ib 6.00 x 9; 5.00 x 12; 5.50 x l6; 
out brakes. However, brakes are not avail- 6.00 x 16; 6.50 x 16 

able for the light daty sizes 


Classification Load Range 


Medium 1,500-1,750 lb ) x 4.00; 15 x 5.00; 16 x 4.00; 
16 x 4.50; 16 x 5.50 


Heavy 1,750- 2,000 Ib 9 x 4.00; 15 x 5.00; 16 x 4.50; 
16 x 5.50 


Liquid Expansion Thermostat Features Close Differential 


Developed originally for aircraft 
this unit features the relatively 
lose differential for a snap-action type 
yf thermostat of + 4 F. It can be used 
is a control for electric heaters, relays, 
motors, and other usual applications. 
Temperature ranges are from 70 to 
300 deg Fahrenheit 


OPERATING CHARACTERISTICS 


1. Snap Action Single Pole Double 
Throw 
2. Differential + 4 F 


3. Degrees Per Turn Adjusting 
Screw 7 F. 


í. Undershoot—Unlimited 
Overshoot 20 F Above Set Point 


Direct and Reverse Acting in 
Same Unit 


Underwriters’ Laboratories Ap 
proved Rating 10 amps 115 v-ac. 5 


230 volts, alternating current 


CONTINUED ON PAGE 182 
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Iy the Llectrieal Industry 


where long service life and reliability under 
adverse operating conditions are essential, 
Silicone-glass laminates* have many actual 
and potential uses because of their unique 
properties. 


Flexural Strength, psi, 12,000 
to 15,000. 


Heat Limit, Continuous use, °C. 
more than 250. 


Water Absorption, °/,, less than 1 


Arc Resistance, seconds, more 


than 240. 


Wet insulation resistance, meg- 
ohms (after 48 hours immersion), 
100,000. 


Propuct ENGINEERING — NovemsBer, 1949 


la Household Aaolences 


A woman may be won by appearances—but she also demands 
a life-time of service. That's why Camfield engineers speci- 
fied Silicone-glass laminate* for the terminal block and con- 
tactor base in the new Camfield 1950 Toaster with Tete-a-Tete 
Controls. 


Their own testing proved that Dow Corning Silicone Resin 
bonded glass laminates are more rigid, more heat-stable, more 
resistant to moisture and easier to fabricate and assemble than 
conventional materials. 


f 6091 LAMICOID* MANUFACTURED BY 


mica Sesclale company 


Schenectady 1, New York 
TRACE MARK 


* WITH SILICONE RESINS BY 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 





NEW COMPONENTS—MATERIALS AND PARTS . . . . continued 


Fluid Pressure Regulator Has Built-In Relief Valve 


Reduces line pressures to close working pressures with assurance against “creep.” 


Coetu FREUE e stro i PM 


pressure 


FOR USE on lines carrying air or non-corrosive AIR PRESSURE in the diaphragm area exceeds the regulated pressure and raises 
gases, oils, or water, this regulator will operate the lower spring rest to pull the relief valve air vent from its pin. Excess air 
on line pressures up to 400 psi. It gives a then goes into the bonnet and out the breather holes. When the air in the 
closely controlled working pressure up to 250 diaphragm area kas returned to its regulated pressure, the lower spring rest 
psi. Designed especially for “dead-end” service, is reseated on the valve pin, closing the valve. The lower spring rest is not 
it may also be installed as original equipment rigidly clamped to the diaphragm, but is free to float, thus automatically 
on production machines requiring precise adjusting to any eccentricity. This gives close pressure control. Valves are 
pressure control with no “creep available in six sizes, from | to 1 in. for secondary pressures from 15 to 250 psi 


C. A. Norgren Company, 222 Santa Fe D» Denter ( 


Snap Action Thermostats are Totally Enclosed 


Providing protection against oil, dust, or other contaminating 
substances, this line of fixed temperature thermostats can be 
mounted in space, or in recessed wells, in castings, on flat sur- 
faces or in sheet metal enclosures for control of air temperatures 
They can be supplied with various temperature differentials 
in settings from— 10 to 550 F, and are provided with bottom, 
top, and shoulder mounting flanges 

They may be used for the heat control of unit and space heaters, 
small water heaters and other products requiring non-adjustable 


temperature controls 
Operating on the snap-acting disk principle, these units do 
not require over center-toggle mechanisms, magnets, or other 


expensive and complicated parts 

Called the C 4370, this line of thermostats has a motor load 
rating of 3 hp, 120-240 v-ac and a pilot duty rating of 125 volt- 
amperes, 120-240 v-ac. Additional Underwriters’ rating include 
12 amps, 120 v-ac and 6 amps, 240 v-ac. For dc ratings, recom 
mended maximums are 12 amps 30 v-dc and 1 amp, 125 v-dc. 
All types are ground tested with 1,500 v, alternating current. 


CONTINUED ON PAGE 184 
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Thousands of manu- 
facturers use Michigan Electric 
Resistance Welded Steel Tub- 
ing to produce better products 
at lower cost. Available in a 
wide variety of shapes and 
sizes for almost any applica- 
tion. For reasons of design 


VA" to 4" O. D. 9 to 22 gau simplifications, fabricability, 
Va gauge uniformity, ductility, ease of 


SQUARE-RECTANGULAR E 


V2" to 2" 20 gauge 1" to 234", 14, 16, 18 gauge surpassed for working in your 
plant or prefabricated by 

Can be Bent, FLANGED, EXPANDED, TAPERED, DEPRESS BEADED, Michigan. 

ROLLED, EXTERNAL UPSET, INTERNAL UPSET, SPUN CLOSED, FORGED, 

BEVEL FLANGED, FLATTENED, SWAGED, FLUTED, EXPAND BEADED 


STEEL TUBE ^c c 


33 Years in the Business 


9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN © SHELBY, OHIO 


; . a . : DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis 
For Engineering odvice ond technical help in the selec- and Minneapolis— Miller Steel Co., Inc., Hillside, N. J.—C. L. Hyland, Dayton, Ohio— 
tion of tubing best suited to your needs consult us. Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel 
Co., Los Angeles, Calif.—American Tubular & Steel Products Co., Pittsburgh, Pa.— 
Strong, Carlisle & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co., Ltd., 

Toronto, Canada. 





NEW COMPONENTS-—MATERIALS AND continued 


guum mR " y 


Packaged Unit Shaft Seal 
Is Complete Cartridge 


Containing both stationary and rotating seal 
members, this unit seal eliminates wear on shaft, 
bearing race, or other surfaces normally exposed to 
sliding friction. 

There is no need to provide a hardened or 
lapped rotating seal surface of any kind when 
using a Unit seal. The complete assembly can be 
quickly installed without extensive cavity prepara- 
tion. 

Seals are available in shaft sizes from } in. uj 
to 23 in. Since the inside dia of the rotating seal 
ring is variable, it can be modified to cover a range 
of shaft sizes without changing the size of the 
seal case. When ordering, it is best to submit 
dimensioned drawing and complete operating data. 


E 


(A) Rotating metal sealing ring contains resilient gasket. This ring 
rotates with the shaft. (B) Stationary seal nose bears against rotating 
member. Diaphragm is bonded to seal nose. (C) Case contains rotating 
and stationary sealing surfaces. (D) Diaphragm keeps lapped surfaces 
in contact, under spring pressure. 


Gits Brothers Manufacturing Company, 
1832 S. Kilbourn Ave., Chicago 23, lil. 


Junction Block Has Wells 


To Segregate Splices 


Using three separate "wells" to partition splices, 
this new junction block practically eliminates short 
circuits due to stray strands or faulty soldering. 

This thermosetting junction block is called Nu- 
Blok, Jr. It will find its greatest use in the dis- 
connect junction wiring of freezers, refrigerators, 
water coolers and industrial machinery of com- 
parable size. The outside dimensions are 2 x 13 x J 
in. A brass eyelet secures a laminated phenolic 
cover and serves as a channel for a No. 10 mount- 
ing screw or bolt. All parts conform with stand 
ards established by the Electrical Underwriters’ 
laboratory for overall dimensional thickness, di 
electric strength, and heat resistance 


United 
{05 South Sixt 


Manufacturing & Service 


Milwaukee, Wi 


Company 


Full-Voltage Starter Is Used in Corrosive Atmospheres 


new starter has its 


This entire 
mechanism immersed in oil and sealed 
from the atmosphere. It is weather 
proof and can be used for outdoor in 
stallations. The starter enclosure is 
entirely corrosion resistant; the head 
casting is of aluminum alloy, all ex 
posed hardware is stainless steel, and 
the steel tank is coated with aluminum 
paint on the outside and marine spar 


varnish within. Built for simple in- 
stallation and easy inspection, the 
starter controls squirrel cage motors 
and the primary of wound rotor 
motors of 350 hp or less at 2,300 
volts. It is actuated by a pilot device, 
such as a push button, float, or pres- 
sure switch. 

Either undervoltage protection or 
release may be incorporated in the 


control circuits used in conjunction 
with the starter. A built-in drum type 
multi-stage auxiliary switch provides 
for extra circuits when desired in the 
control system. A portable tank lifter 
for easy, simplified inspection is avail 
able as optional equipment. 


Allis-Chalmers Mfg. Company, 
1002 South 70th St., Milwaukee, Wis. 


CONTINUED ON PAGE 186 
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TYPE “A 
ASSEMBLY BIT 


ON WHICH CLUTCH HEAD CHALLENGES COMPARISON 
WITH ANY AND ALL OTHER SCREWS 


l. What Other Screw equals the high visibility of the CLUTCH HEAD recess to check 


out the slow-down of hesitation even with “green” operators? 


2. What Other Screw frees the line from burred and chewed up heads with automatic 
straight driving ... with Center Pivot entry that prevents driver canting? 


3. What Other Screw has a non-tapered driving engagement (without dangerous 


"ride-out" as set up by tapered driving) to eliminate the hazard of skid 
damage? . . . and the need for fatiguing end pressure? 


4. What Other Screw provides a simple Lock-On which unites screw and bit as a 


unit to hurdle "fumble spots" by permitting one-handed reaching and 
driving from any angle? 


5. What Other Driver can begin to approach the durability record of the rugged Type 


“A” Bit . . . 214,000 screws driven non-stop? 


6. What Other Assembly Bit can be repeatedly reconditioned on the spot by a 60 


second application of the end surface to a grinding wheel . . . for unmatched 
tool economy. 


7. What Other Modern Screw has a recess basically designed for operation with a 


CLEVELAND 


common screwdriver . . . for the simplification of field service adjustments? 


v v 


According to users of CLUTCH The New CLUTCH HEAD Bro- 
HEAD Screws, you may con- chure details and illustrates 
fidently expect these time- en emdenire atvansnges of 
and cost- E merica's os o 

: caving features to Screw. Your copy will come 
to you by mail on request 
. . mentioning the types 
and sizes of screws in which 
you are interested. 


UNITED SCREW AND BOLT CORPORATION 


deliver assembly production 
increases ranging from 15°; 


to 50%. 


COMMON 
SCREWDRIVER 


| 
T 


e CHICAGO 8 NEW YORK 
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NEW 


COMPONENTS-—MATERIALS 


AND PARTS continued 


Extreme Sensitivity Featured In Air Gage 


USED for the measurement of air pressures, typical applications 
for this "Magnehelic" gage include furnace draft checking, test- 
ing filter resistance in ventilators of air conditioning equipment, 
measuring static pressure and air delivery of fans or blowers, 
and other such air velocity measurement, from 400 to 10,000 
fpm. In spite of extreme sensitivity, this gage is not a delicate 
instrument and no special precautions are needed in handling 
it. This makes the gage useful for either portable or permanent 
use on flow meters, automatic valves, etc. Connections may be 
made with rubber tubing, } in. pipe or } in. tubing. The gage 
may be used in any position, including upside down. 


FLEXIBLE DIAPHRAGM is attached to a spring which sup- 
ports two permanent magnets (see illustration). As these two 
magnets are moved forward or backward by the spring, the 
helical wire winding between the magnets assumes a position 
in which the magnetic force can travel through a minimum air 
gap. This action moves the pointer and indicates the reading. 
Movements of the magnets as small as 0.00025 in. are reflected 
in minute movements of the pointer. The pointer assembly 
has jewelled bearings for greater accuracy. The range is from 
| to 12 in. of water. Reading may be either plus, minus, or 
differential, depending on the application. 


F. W. Dwyer Mfg. Company, 317 S. Western Ave., Chicago 12, Ill. 


Multi-Point Pvrometer Gives 
Temperature at Six Points 


Designed for indicating tempera- 
tures at one to six different thermo- 
couple locations, this pyrometer op- 
erates at ranges from —300 to + 300, 
75 to 400, 1,000 to 1,600 and up to 
2,300 F. Scales calibrated in the centi- 
grade scale are also available. 

Models are calibrated in Iron Con- 
stantan, Chromel Alumel or Copper 
Constantan, depending on the tem- 
perature range desired. 

A polarized, quick coupling plug 
connects the pyrometer to any one of 
the six thermocouple jacks. Since these 
plugs and jacks are all of thermocouple 
materials, there is no danger of errors 


produced by connections of dissimilar 
materials. 

This pyrometer panel assembly is 
designated model 10252. It is com- 
pactly designed for flush mounting on 
instrument panel boards. Dimensions 
are 53 in. in width and 9 in. in height. 
The black Bakelite panel has white 
numerals for easy reading. 

The assembly is automatically com- 
pensated for cold junction temperature 
resistance coefficient. The movement 
was designed to give accurate readings 
in low temperature ranges of 75 to 
í00 and — 300 to -1- 300 deg F. 


Thermo Electric Co., Inc., Fair Lawn, N. f 


CONTINUED ON PAGE 188 
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Save time on machine design 
».. Specify the complete CRANE line 


Why spend time hunting for piping equipment when 
you can get everything from Crane? One catalog. . . 
well organized for quick, easy reference . . . gives 
you a comprehensive selection from the world's most 
complete line of brass, iron, steel and alloy piping 
` materials. 


Take this Oil Filter, for example. All valves and fit- 
tings, pipe and pipe line accessories are from Crane. 
And regardless of the design on your boards, speci- 
fying Crane as your Single Source of Supply helps to 


speed and simplify all piping procedures, from draft- 
ing room to assembly lines. 


One Responsibility for materials helps smooth 

installation problems, assures better control of 

factory schedules. And your customers know 
from experience with other Crane piping they buy, 
that the High Quality that is Crane Quality gives your 
product added value. 


CRANF CO., 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


* 


FOR THROTTLING and otber severe serv- 
ices— Crane recommends No. 14'4P Plug 
Type Disc Brass Globe Valves. Extra 
wide seating surfaces offer higher resist- 
ance to wire drawing; tapered disc per- 
mits easy regulation of flow. Seating 
materials: Crane Nickel Alloy to Exelloy. 
Working pressures: 150 pounds steam; 300 
pounds cold water, oil or gas, non-shock. 
Sizes up to 3 in. See your Crane Catalog, 

page 31. 


n d 
Pd 


SCREWED 
FITTINGS 


Oil Filter by Skinner 
Purifiers, Inc., Detroit 


LÀ 


EVERYTHING FROM... | 


VALVES - FITTINGS "e 
PIPE - PLUMBING 
AND HEATING 


TREN E V -AEA FOR EVERY PIPING SYSTEM 
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NEW COMPONENTS MATERI 


Safety Relief Valve Has Large 
Capacity, Simple Design 


A valve of large capacity, Btu rated, and built to conform 
with current ASME Boiler Code, this new relief valve has 
been designed for hot water heating boilers. The discharge 
capacity is 242,900 Btu per hr, sufficient for use with more 
than 79 percent of all hot water heating boilers. The set 
opening pressure of this No. 33 safety relief valve is 30 psi. 
lappings are: Inlet, 3 in. LP.S.; Outlet, 1 in. LP.S. It 
operates as follows: (1) When the set pressure of 30 lb 
is reached needle lifts far enough to discharge water at low 
rate. (2) If temperature rises into emergency zone, inc reased 
velocity acts on a ring, which greatly increases lifting power 
and snaps the valve wide open to dissipate heat at the high 
rate of 242,900 Btu per hour. 

McDonnell Miller, Inc., 


1 
I 


e Wrigley Bldg., Chicago Ill. 


l, 


Fasco Industries Announces 


New Shaded Pole FHP Motor 


This new six-pole, shaded pole motor is being made in 
two lengths and with an outside dia of 5 inches. Power 
ratings range from $ to 1/30 hp at speeds from 1,000 to 
1,050 rpm when operated at rated voltages. Speed reductions 
down to 500 rpm are possible by the use of choke control 
coils 

With a 3 in. dia shaft extension as standard, the motor is 
available either for stud mounting from end-cases or resilient 
mounting. Either open or enclosed housings can be 
supplied to meet rating and ventilation requirements. De- 
signs are available for horizontal or vertical operation 

Fans, ventilators and other motor driven air movers are 
typical installation applications of this new motor. It features 
a percent efficiency, silent operation, and large bearings 
and oil reservoirs for long, dependable operating life 


base 


30 


Fa Industries, Inc., Rochester, N. Y. 


Throttling Device Reduces 


Pulsations of Gage Pointer 


Using a cartridge made of compressed powdered stain 
less steel, this snubber is a simple and effective throttling 
device for pressure gages to jen or eliminate pulsation 
ff the gate pointer. No adjustments are needed, specifi 
porosity of cartridge for the particular application re- 
quired makes it effective for air, gas, water, steam or oil 
for pressures up to 10,000 psi. Cartridges may be easily 
removed and cleaned, if necessary, or may be replaced. 
The thousands of minute particles of stainless steel give 
considerably less chance of clogging than the conventional 
snubber with a single small hole. The steel body of the 
snubber is 12 in. long i 


ın Chain & Cable Company, Inc., 
Helicoid Gage Division, Bridgeport 2, Conn. 


ALS AND PARTS continued 


Small Blower Cools 
Electronic Equipment 


Designed primarily to cool electronic equipment, this 
blower can be used to ventilate any enclosed area within 
its size range. It has the following specifications: 


Mode! F Axial Flow Blower 
Size ° . i. id 


dia, and 3!4 in. deep 
Weight ... 25 ounces 
Voltage 
Current 
Input 
Power Factor 


1/60 cycles 

?0 amps 
.19.5 watts 
85 percent 


Condenser 350 v, ac 


Speed 


"5 rpm at 69 cp uid 
Free 1 


‘rpm at 50 cps 
Air Delivery 216 efm at * 


fn 


d 180 « at 50 eps 


ra € 


Fairchild Came Instrument Corporation, 
88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 


END 
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Keach 


HIGHER PERFORMANCE 
LEVELS «ithe Your Product! 


.. by opecifging this NEW 
NORGREN DIAPHRAGM TYPE 


Propuct ENGINEERING 


RELIEF VALVE 


Automatically prevents damage to equipment 
through built-up pressures in air and fluid lines. 


Holds its Relief Pressure setting. 


Large, exposed diaphragm area provides more 
positive valve action for large flow at low pres- 
sure rise. 


Metal-to-Metal Valve Seat for pressures up to 250 
p.s.i. and more rugged service. Streamlined pro- 
file provides better flow conditions and with- 
stands shock loads for longer life. 


Also available with Rubber-to-Metal Seat for 
high sensitivity and positive seating with pres- 
sures up to 125 p.s.i. 


Six pipe sizes from 1⁄4” to 1”. 
Easy installation—straight through pipe connec- 


tions. Simple maintenance—quickly dismantled 
without removing from the line. 


C. A. Norgren Co., 222 Santa Fe Drive, 
Denver 9, Colorado 


Other Norgren 
RELIEF VALVES 


... for a wide range 
of requirements! 


Diophragm Type for Hot 
Water and Air Tanks— 
No. 466. Pressure ranges 
2-15, 15-50, 40-75, 75-125, 
125-250, and 5-125 p.s.i. 
Brass and bronze con- 
struction. 34" inlet, 2” 
outlet. 


Water Relief Valve—Ne. 
475. Two pressure ranges, 
0 to 125 and 125 to 175 
p.i. Full floating, stick- 
proof valve. Rust proof 
parts. 12" and 34". 


General Purpose, Low- 
Flow Valve — No. 61A2. 
Small, inexpensive, low 
capacity relief valve for 
many purposes. Pressure 
ranges 5-75, 75-150, and 
150-250 p.s.i. 14" only. 


Lubricators, Regulators, Filters, Valves, 
Other Air Controls, Hose assemblies. 
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a Mighty Midget Built for 
Millions of Operations 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
63 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
R te EI OL 


RESISTORS - RHEOSTATS + RELAYS -+ CONTROL DEVICES 





OUR 
READERS 
SAY 


| On the Theory of Beam Flexure 


Editor 


I am enclosing a brief original 
manuscript which I hope will elimi 
nate a weakness of long standing in 
elementary flexure theory 

FREDERICK L. RYDER 
Lynbrook, N. Y 


Ed—We are printing Mr. Frederick 
L. Ryder's article in full. Does any 
one want to argue with him about it? 


An Improvement in the 
Presentation of Beam Flexure 


In the usual elementary derivation 
of the flexural relationships in a 
transversely loaded beam, the basic 


| assumption is made that, for beams of 


constant applied moment, plane sec- 
tions normal to the longitudinal axis 
remain plane after bending. This 
assumption weakens the argument un 
necessarily, for it can be shown that 
the assumed condition must be truc. 

Consider the beam of Fig. 1, sub- 
jeted to the constant moment M. 
We make the usual stipulations that 
the material is homogeneous and the 
cross-section uniform, and that there 
is no buckling of any kind We 
further require that the cross-section 
be symmetrical about the plane of 
loading p-p, so that there is no tend- 
ency for movement out of this plane 
Now map all portions of the beam in 
the unloaded condition by transverse 
planes ¢-t and longitudinal planes /-/ 
normal to the plane of loading 

Next, imagine that the beam, now 
loaded, is long enough so that the 


| ends just touch, the end moments M 
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still being applied by some hypothe- 
tical agency, as in Fig. 2. Consider a 
longitudinal element in one of the /-/ 
planes at a constant distance from 
plane p-p. Since conditions are iden- 
tical at all cross-sections, the curvature 
of such an element must be constant, 
so that it describes a circle in a plane 
parallel to p-p By symmetry, the 
center of all such circles must lie on 
the same line normal to p-p, so that 
this line may be called the axis of 
curvature of the beam. As for the 
transverse planes /-/, they must remain 
lanar after loading, since they must 
b exactly radial to the axis of curva- 
ture, by symmetry. 

These results are unchanged if any 
portion of the beam is cut out, the 
end moments still being applied. 
Further, they are independent of the 
state of stress in the beam, so long as 
the material is homogeneous. It is 
not necessary that Hooke's law 
obeyed. It is, however, necessary to 
assume that M is applied by means of 
stresses identical to those at sections 
well removed from the end sections. 

The remainder of the derivation can 
proceed in the conventional manner. 
Note that we have not proved that all 
the elements of each /-/ plane are at 
the same radial distance from the axis 
of curvature, so that this must still be 
assumed. In fact, the customary el- 
ementary derivation to hold it is neces- 
sary to assume that the effect on the 
longitudinal stresses and strains of all 
other stresses and strains is negligible. 
This assumption is known to be in- 
valid in the case of wide, shallow 
beams such as flat plates, which are 
stiffer than is indicated by the elemen- 
tary theory. 


Not Micro, But Micromicro 


To the Editor: 

We have noted with great interest 
the article: "Modified SR-4 Indicator 
To Measure Dynamic Strains," by B. 
B. Hamner and H Sommer, Propuct 
ENGINEERING, September 1949. 

It is likely that we will sooner or 
later adopt this method in our work, 
and I started some calculations. But 
here is where the trouble comes in 
The authors’ formula 


4 
° eR, 

leads to R, 0.126 ohms, when the 
values f, — 1,890 cps and C, — 670 
microfarad arc used as per text. The 
value of R, is then calculated as 0.063 
ohms. These resistance values are im 

practical as they are far too small. It 
appears that the capacitance should 
have been stated as 670 micromicro 

farad. This would lead to R, “| 
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WARD LEONARD 


RESISTORS 


New Stripohm 
IS STRONGER 


because the shape is elliptical 


When space is at a premium, the elliptical (hence, 
stronger) shape of STRIPOHM Resistors gives high 
unit-space rating and extra strength to withstand elec- 
trical and mechanical strain. 

These vitreous enameled wire-wound resistors have 
low mounting brackets . . . strategically arranged 
terminals permitting multiple stacking for further sav- 
ing of space ... no sharp edges. Ratings from 30 to 75 
watts ... 0.45 to 66,000 ohms. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

44 


WARD LEONARD 
ELECTRIC COMPANY 
R eu Eum Cum 
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GUESS 


what 
hese fastenings 
are used for? 


Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them, 
Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 

tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. x. Most of them are standard — screws, 
nuts, and bolts for every use in every / industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by HOLTITE. Sometimes a fastening engineered by HOLT ITE 
for one industry finds an unexpected use in another. Often a \ HOLTITE- 
Engineered fastening will replace several parts that a manufacturer is using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. Remember Continental is constantly improving 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A.HOLTITE-Phillips Type “H” Brass Tap (coarse thread— 
patented slotted point) Screw designed to eliminate taps and 
tapping operations in fastening polystyrene refrigerator 
assemblies. 

B. Hex-head lag screw, a special development for fastening 
metal to wood in aircraft assemblies 
C. Special shaped screw to hold sections of home utensil in 
alignment by small lug at end of thread. Assures proper as- 
sembly of utensil after cleaning. 

D. HOLTITE-Phillips Set Screw, used in assembling glass 


panel store fronts. Eliminates driver damage to costly pol- 
This Trademork 


ished panels. Screws made of Aluminum, Stainless Steel 
IH nnm or Silicon Bronze to prevent staining. 
T. M. REG. U. S. PAT. OFF. 


=" CONTINENTAL 
vf SCREW COMPANY — , 


1904 NEW BEDFORD, MASS., U.S.A. 1949 
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126,000 ohms and R, = 63,000 ohms. 
Such values would be much more rea- 
sonable. That it was probably this 
error which occurred is bum: out by 
the fact that the authors mention a 365 
microfarad variable airgap capacitor. 
Such capacitors are in the micromicro- 
farad range. 

It appears to be a very good idea to 
state all results, if numerical examples 
are given. If, in this article, the result. 
ing R. value had been mentioned, it 
would have been obvious that the 670 
microfarad is a misprint. The way it 
is now, one could not detect it offhand, 
as 670 microfarad could be assembled 
readily for electrolytic capacitors for 
such a low voltage. J. H. MEIER 

Bucyrus-Erie Co. 


Ed.— Thanks for catching our mistake 
The original version from the authors' 
was right and the version we sent to 
the printer was right, but we missed 
a typographical error in our proof. 
reading. 


Ductile Cast Iron 
To the Editor: 


We were very much interested in 
an article in your July, 1949, issue 
under "Technical News" relating to 
ductile cast iron. 

Kindly advise what firm handles the 
patent and to whom should we apply 
for a license to manufacture this type 
of iron. Also, we would appreciate 
information such as: can this iron be 
handled in an ordinary coke-fired iron 
cupola, and can it be used for the same 
purposes as cast steel? G. FURLONG 

Corner Brook Foundry & 
Machine Co. Lid. 


Ed.—We suggest you write to Mr. 
D. J. Reese at the International Nickel 
Company, Inc., 67 Wall Street, New 
York 5, N. Y., for licensing agree- 
ment details and other specific in- 
formation. 


And the Aircraft Industry 
Isn't Alone 


l'o the Editor: 


Please send me three reprints of 
John Van Hamersveld's article "De- 
sign Cost Control" (PRopucr ENGI 
NEERING, September 1949). I will be 
glad to defray any costs. 

The theory behind this article is 
just what I have been saying for 
twelve years as an engineer in the air- 
craft business, but my talking has been 
in vain. John Van Hamerveld should 
be congratulated on his well formu- 
lated plan, but even more so should he 
he commended on the much greater 
task of getting this program adopted 


Novemser, 1949 
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DRIVING MANY SHAFTS FROM ONE SOURCE 


A SIMPLE TASK 


| ERS have found the problem of transferring 
power from a common shaft to several others 
readily solved by the use of Diamond Roller Chains. 
Center distances are not influenced by the limiting 
diameters of gears or pulleys,—shafts can be located 


where needed. 
Diamond Roller Chains operate as effectively 


“under” a sprocket as “over” one. Driving several 
shafts in perfect synchronization, and driving shafts 
where intervening machine members obstruct the 
direct path, are easily accomplished. 


DIAMO 


NOVEMBER, 1949 


FOR DIAMOND CHAINS 


The uniform quality and reserve strength of Dia- 
mond Chains insure the long-life dependability that 
reduces maintenance and operating costs,—qualities 
that have meant much to thousands of America’s 
foremost machinery manufacturers for over half a 
century. 

As a guide to Chain selection, write for our new 
edition Catalog 649. DIAMOND CHAIN COM- 
PANY, Inc., Dept. 443, 
Indianapolis 7, Indiana. Offices and Distributors in 
All Principal Cities. 


402 Kentucky Avenue, 


OLLER 
HAINS 





in the aircraft industry, antagonistic as 


id M E LJ it is to all forms of efficiency or change 
( in time honored methods. 
Let us have more articles pertaining 


CONIMA | to the aircraft industry. This is the 
IS ESSENTIAL branch of engineering that has had 


outstanding success with its products 
from the standpoint of performance, 
but from this standpoint alone, for it 
maintains the most inefficient and 
wasteful plants in the country, a situa- 
tion that must be corrected if we are 
to maintain an adequate air force with 
the funds available. 
W. A. S. DOUGLAS 
Torrance, Calif. 





Ed.—Thanks for those kind words 
about Mr. Hamerveld’s article. Of 
course the aircraft industry is just one 
example of an industry needing design 
cost control. 


Where Can I Get It? 


Small Pitch Conveyor Chain 
To the Editor: 


Please advise possible source of 
small pitch conveyor chain described 
on page 117 of your March issue. 

Harris BROWN 
E. I. du Pont de Nemours & Co. 


Ed.—Here are some possible sources: 

Diamond Chain and Mfg. Co., 40 

Kentucky Ave., Indianapolis, Ind.; 

Baldwin-Duckworth Div. of Chain 

Belt Co., 375 Plainfield St., Spring- 

field 2, Mass.; The Whitney Chain & 

Mfg. Co., 237 Whitney St., Hartford 

2, Conn.; Link Belt Co., 220 S. Bel- 

T" mont Ave., Indianapolis, Ind.; Morse 
I. : Chain Co., 50 Church St., New York 
The Finer City; and the General Chain & Belt 


The Finish The” n Co., 276 Lafayette St., New York. 
IEEE Te fs "e Ceramic Extrusion 


PERMACLAD FERMACLAD, aero 


STAINLESS CLAD STEEL : — 
A Product of ALAN WOOD STEEL COMPANY 


Conshohocken, Pa., Dept. P-8 


In the July 1947 issue of PRopuct 
ENGINEERING there appeared, on page 
131, an abstract n Designing 
Small Ceramic Part,” by J. Wallich. 
In that paper de. is dsl to the 
extrusion of ceramics. I am interested 
in learning more about the art of ex- 
trusion and would appreciate any 
references that you could send me on 
this subject. I wonder also, if you 
would be able to supply me with the 
names of manufacturers of laboratory 
extrusion units for ceramics? 

—Lko J. CRONIN 
Raytheon Mfg. Co 


Gentlemen: Please send me more information and Free literature about Permaclad 


0 ——————Ó 
Company 
a 


OTHER PRODUCTS: A W Algrip, Abrasive Floor Plate * A W Super-Diamond 
Floor Plate * Billets * Plates * Sheets (Alloy and Special Grades). 


Ed.—Glad to see that you keep 


*€999909099000000000000000000000000000000000000009€9 | Product Engineering on file for over 
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* Correctly engineered position of oil-pro- 
ecting "rocking bearing" allows free- 
COUPLINGS Sere apem 


misalignment because spherical base 


hos same axis as hub spline faces. 
STOP UNNECESSARY 
SHUTDOWNS IN 2227 YY. 


owe PLANT A 


A 
Exclusive Metal-to-Metai Seal ES 


&a tend 
NS v 
And No Perishable Parts Give WEOERSSNNNN 


FLOATING 
SLEEVE 


Uninterrupted Power Transmission 


POWER PLANTS use Fast's Couplings because metal-to-metal seal, 
absence of perishable parts, virtually eliminate shutdowns! 


STEEL MILLS spccify Fast's Couplings for equipment of every shaft 
size to avoid production shutdowns caused by failure of ordinary 
couplings! This Coupling has been in use since 1923! 


AST'S Couplings virtually eliminate plant mean longer machine and motor life, lower upkeep 
shutdowns because Fast's exclusive metal-to- costs, minimum shutdown losses. Write today or 
metal seal gives positive protection, provides unin- use the handy coupon and get all the facts in the 
terrupted power transmission! Complete flexibility new Fast’s Catalog. Address: Koppers Co., Inc., 
to compensate for shaft misalignment is done  Fasr's CourLING DEPT., 371 Scott Street, Balti- 
mechanically. Load-carrying oil is completely more 3, Maryland. 
uarded by exclusive “rocking bearing” that keeps 
inn dirt, grit and moisture without perishable pack- "— — for - — 
e : e 2 an 1e Hoating siceve ta s é S b £ - 
ing rings! Nothing to wear! Nothing to replace! ment are —— "n eee ie 
Result: Uninterrupted power transmission for all splines, equally divided between driving and driven members. The 
your installations! entire assembly revolves as one unit. 
Fast’s complete line of Couplings is available 
right from stock from distribution points coast-to- 
coast. All Fast’s Couplings are backed by years of 
top engineering experience, Koppers’ high standard 
of workmanship, and unexcelled coupling service in- 
cluding available parts if required by change of 
drive, even if your Fast’s have been running 
for 30 years! Fast’s installed on your equipment 


i y | MAIL FREE CATALOG COUPON TODAY! | 
Á 7 a ^ à KOPPERS CO., INC., Fast's Coupling Dept., 


371 Scott Street, Baltimore 3, Md. 


Pn e * f Please send me your Fast's Coupling catalog No. 47 which contains 
nang i RS all the facts and specifications. 
i b. d Name à ec a Title — 
$ i 
L x 4 Í Company T 
~ 
| Address 


l City Zone State 


The exaggerated diograms below demonstrate this Fast's principle 
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precision 


e 


metal parts 


made by 
TORRINGTON 


You save time and money when you 
rely on our high productive capacity 
and special equipment to turn out 
precision parts made to your order. 

We produce thousands of different 
parts. For example, screw driver and 
ice pic k blade s are made to order for 
assembly in any type of handle. Driv- 
er points kevstone or cabinet. Uni- 
formly ground edges. Winged, fluted 
formed or milled shanks. Plain, blued 
or nickel plate finish 

Send your prints and specifications 
today for a prompt quotation, and ask 
for a copy of “Precision Metal Parts”. 


THE TORRINGTON COMPANY 
Specialty Department 


554 Field Street * Torrington, Conn. 


Send coupon today 
for your free copy 
of this booklet 


| letirage sous vide", 
| mique, 
| 1947): "Symposium on Normal and 





two years, Mr. Cronin. Here are some 
references to ceramic extrusion: 

'A propos de l'etirage normal et de 
Industrie Cera- 
#376, pp. 218-25 (July, 
Vacuum Extrusion of Clay”, J. Lucas, 
“De-airing of Clay 


H. R. Straight, “Measuring Cumula- 
tive Power of Plasticizing and Extrud- 
ing Stiff Mud Shapes”, American 
Ceramic Society Bulletin, Vol. 20, 
#21, pp 48-50 (Feb. 1941) 


J. C. Everhart, "Extruding Refrac- 
tories,” Brick and Clay Record, Vol 


| 112, p 70, (June, 1948) 


H. H. Hausner and A. F. Naporan, 
‘Shrinkage of Extruded Steatite 
Tubes”, American Ceramic Society 
Bulletin, Vol. 24, pp 246-50 (July 
15, 1945) 


S. H. Stupakoff, 'Extruding Press | 


for Ceramic Mixes,” U. S. 
2,364,566, December 5, 1944, 
Stupakoff Ceramic & Mfg. Co.). 


As for the manufacturer of a labo- 


ratory extrusion unit for ceramics, we 
suggest that you contact the Interna- 
tional Clay Machinery Co. in Dayton, 
Ohio. They make a small unit for ex- 
truding ceramic parts, called the 
Vac-aire”’ 


Walkie-Talkies 
I: the Editor: 


In your Feburary, 1949, issue you 
devote an article to Civilian Walkie- 
Talkies, made by Citizens Radio Cor- 
poration. We are greatly interested in 
securing further information about 
this product but do not have the com 
pany address. We would sincerely ap- 
preciate your sending us their address 

Lowrrt H. ERICKSON 
Merrill Engineering Laboratories 


Ed. -These Walkie-Talkies are made 
by the Citizens Radio Corporation. 
located at 1865-71 Prospect Avenuc 
Cleveland 15, Ohio 


How Do You Bend a Pipe? 
To the Editor: 


I am interested in obtaining infor 
mation on the bending of aluminum 
and copper pipe in diameters greater 
than 2 inches. Have you issued any 
reports of articles on this subject? 

Haroip H. Rupp 
Greensburg, Pa. 


Ed.—You should be able to get a 
very complete answer to your prob- 
lem from Mr. E. J. DeWitt, vice pres- 
ident and general manager of The 


Wallace Supplies Mfg. Co. at 1308 | 
Diversey Parkway, Chicago 14, Ill. | 


Mr. De Witt has written extensively 


Patent | 
(to | 


= 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


(; 


BACKLASH 

FRICTION 

WEAR and 
— eliminated 


Lubrication Is 
not required; 


> 


PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the lotest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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MICRO Precision Switches... 


Combining High Electrical Rating 
with High Inrush Capacity 


These two MICRO precision switches offer the design engi- 
neer the answer to applications which call for a steady state 
current rating of 20 amperes and an inrush capacity of 75 
amperes at voltages up to 160 volts a-c. 


Available with both plunger and adjustable roller arm actua- 
L MICRO SAPL-20N2 tors, these switches are sealed in rugged die cast aluminum 
prechion salisi with housings to protect against mechanical damage or shock. 
adjustable roller arm Overtravel mechanism is built into the metal housing. Ample 
wiring space is provided in the housing. Side facing terminals 
on the enclosed basic switch simplify wiring. 


Underwriters’ Laboratories list these two switches for 
34 H.P., 115 volts a-e; 119 H.P., 230 volts a-c; 20 amperes, 
125. 250 or 460 volts a-c; tungsten lamp, 10 amperes, 
125 volts, a-c. 


These two switches are typical of MICRO'S continual effort 
to develop new precision switches to meet every type of 
design requirement. They are but two of more than 3900 
varieties of MICRO precision switches. Whatever your de- 
sign problem, if it involves the use of precision snap-action 

2. MICRO BAFI-2RN precision switch with plunger e i : M M p — —— 

actuator. Both switches ere ovolloble in both swite ws, consult ^ à engineering. service 

right and left hand designs. direct or contact any of the offices listed. [t may save you 
time and mone y. 


NONAS, 


TRADE 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 


FREEPORT, ILLINOIS, U. S. A 


BRANCH OFFICES: Chicago * New York * Boston * Clevelond * Los Angeles 
SALES REPRESENTATIVES: Portland * St. Louis * Dallas * Toronto 


es. vias 'The MK RO BAFI-2R N2 precision switeh shown above 
of new edject and all of the wide variety of MICRO roller arm op- 
able roller orm erated switches are now equipped with this new positive 
actuator lock device. The serrations on the roller arm (see ex- 

ploded view) make possible a positive lock of the roller 


i) 


arm in increments of approximately .- 


4 Exploded view of new ad- 
P 7 justable roller arm actuator 
v 


showing serrations which 
Micro-Limit 


A r 

[ qe — give positive-lock in all 

s M positions. 
Variations of this new adjustable roller 
arm actuator are now standard on all 
ty pes of MICRO precision switches 
which employ a roller arm actuator, 


Vhese include the following 


Explosion Proof Die Cast Enclosed Splash Proof 


T : IC ES [aj 





on the subject of pipe bending, giv- 
ees ey LRAOU MAIE A A | 


ing proper bending radii, etc., and 
P P we believe that he now has a new book 
VA LA^ in preparation. 


LINEAR MOTIONS Iia 


To the Editor: 


In your July, 1949, issue you pub- 
lished an article on Ceramic-Metal 
Alloy. 

We are very much interested in this 
and would like very much to find out 
the source of manufacture so that we 
could secure more details and informa 
tion on same 

H. R. FORTEN 
V. P., Greenback Industries, Ini 


Ed.—The full name of the article was 

Ceramic Metal Alloy Has Thermal 
Shock Resistance Needed for Turbine 
Blades.” 

For further information write the 
National Advisory Committee for 
Aeronautics, 1724 F Street, N. W., 
Washington 25, D. € 


Protection For Machine Parts 
To the Editor: 


THE COMMERCIAL GRADE In the January, 1949, issue of Prop- 
SERIES B " E 


UCT ENGINEERING we have been in 
terested in an article by Watson G 


Harding on “Protecting Machine Parts 
with Dust Excluder Boots.” 
The components mentioned in this 


article seem to fulfill conditions which 

Sliding linear motions are nearly always troublesome we have frequently meon the p 
Thousands of progressive engineers have solved this namely the provision of compact, long 
problem by application of the Precision Series A Ball extension gaiters We shall be inter- 
Bushing. ested, therefore, if you can tell us the 
name of the manufacturer in the 
United States, as we wish to get in 
touch with them to find out their asso- 


The low-cost Commercial Grade Series B bearing is 
now added to the Ball Bushing line and offered to 
original equipment manufacturers. This ball bearing 
has been developed for support of linear motions in ciates or licensees in this country, if 
competitively priced, volume produced products where any R. W. Buc KI ER 
super precision is not essential. Alert designers can . Exactor Control Company Ltd 
now make tremendous improvements in their products zT i f Ade Jue 
by using Ball Bushings on guide rods, reciprocating England 
Shafts, push-pull actions, or for support of any me Ed Further information regarding 
Luci that is moved or shifted in a straight line the components mentioned in the 
ompetition is returning. Up-to-date engineering article by Watson G Harding mav be 

can be important to you! is s 
obtained by contacting Mr. Watson G 


- LOW FRICTION Ne ios ihe Co, hen cj 
- ELIMINATE BINDING AND CHATTER Wow AA, 

2 SOLVES SLIDING LUBRICATION PR a 4 ” A A, le Patent Drawing Information 

- LASTING ALICNMENT Seaton y= To the Editor: 

* LOW MAINTENANCE eor yy fer tti a 
n LONC LIFE bo t " oe I atent ofnce « rawing f rocedure * 


JAMES BRANNON 


. 3 St. Paul, Minn. 
THOMSON INDUSTRIES, INC.” Ed.—One source is a Department of 
| Dept. F Y MANHASSET, NEW YORK Commerce publication, Rules of Prac- 


tice In Patent Cases, obtainable for 40 
PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — i 


cents from the Superintendent of 
A MAJOR IMPROVEMENT AT A MINOR COST Documents, U. S. Government Print- 


ing Office, Washington, D. C. 
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Wide range... 
right selection... 


kah 


500 Serie Hydraulic Pampet ft your nnd 


Improve the efficiency and dependability of your speed characteristics are designed for direct motor 
hydraulic systems by selecting a pump best suited to drives. 
22 rr ae -— eid OUTSTANDING FEATURES 
ong wide variety of pumps offere rown i sai 
& Sharpe for hydraulic dn is the 500 Seriés. These e, 6 dese. Capaciion—5.1 to 37.6 gpm. at O ie: 
: i re pressure at 1140 R.P.M. 
pumps operate at especially high efficiencies and are 
long-lived and reliable. Equipped with herringbone e Moving parts balanced hydraulically for end thrust. 
gears of heat treated steel, these pumps run quietly at € Distinctive design mechanical seal requires no 
high speeds under pressures up to 500 Ibs. p.s.i. Their adjustment. 
@ All surfaces ground to oil-tight fit and held to close 
tolerances. 
@ Flange stand available to meet practically every 
mounting condition. Facilitates assembly of duplex 
and motor driven units. 


@ Direction of rotation easily changed. 


These and other design and construction features 
contribute to top performance records established by 
the Brown & Sharpe 500 Series Pumps. Count on them 
to help make your hydraulic systems efficient, depend- 
able and economical. Brown & Sharpe Mfg. Co., 
Providence 1, R. L, U. $."A. 


We urge buying through the Distributor 


& SHARPE PUMPS [55 


| 
i 





6-pole, V$ to 1/15 H.P., maximum 
load speed 1050 r.p.m. furnished with 
single-speed, two or three-speed tapped 
windings, for fan or blower operation. 
Steel backed babbitt bearings. Ball- 
bearings, resilient mounting, conduit 
box, and thermal overload protection 
optional features. Bulletin 4000. 


5" dia. Frame 


Type 330 


4-pole, 1/10 to 1/50 H.P., 1550 r.p.m. 
Die Cast frame with sleeve or ball bear- 
ings. Drawn steel frame with self-align- 
ing sleeve bearings only. Resilient base 
and thermal overload protection op- 
tional. Write for data. Bulletin in course 


"€ 


of preparation. 


f 
315" square Frame 


33" dia. Frame 


Type 350 


2-pole 1/6 to 1/40 H.P. 3000 r.p.m. 
With or without gear reducers. Can 
often be substituted for more expensive 
motor types permitting a new low cost 
approach to motorizing equipment in- 
tended for mass markets. Sleeve or ball 
bearings. Skeleton frame only. Very 
quiet. Bulletin 2000. 


Type 230 


2-pole 1/50 to 1/200 H.P., 3000 r.p.m. 3 Models: 
Deluxe, with die cast bearing brackets, reoilable reser- 
voirs, maximum quietness for sound reproduction ap- 
paratus in particular; Economy, with brass bearing 


brackets for lowest cost, high output for fans, blowers, 


etc.; Electric Heater, with special insulation features to 


pass Underwriters’ Laboratories tests on radiant heating 


devices such as bathroom heaters, hair dryers, etc. 


Bulletin 1000. 


234" square Frame 


RUSSELL ELECTRIC COMPANY 


Division of Raytheon Mfg. Co. 


4501 S. Western Blvd. 


Chicago 9, Illinois 


MEETINGS 


November 2-4 

AMERICAN SOCIETY OF Bopy ENGI- 
NEERS—Fourth Annual Technical 
Convention ; Rackham Memorial 
Building, Detroit, Mich. 


November 7-8 
SEVENTH ANNUAL CONFERENCE 
ON X-RAY AND ELECTRON DIFFRAC- 


rloN—Mellon Institute of Industrial 
Research, Pittsburgh, Pa. 


November 10 

AMERICAN IRON AND STEEL IN- 
sTITUTE—Regional Technical Meet- 
ing; Mark Hopkins Hotel, San Fran- 
cisco, Calif. 
November 10-11 


FourRTH Mipwest QuALIty Con- 
IROL CONFERENCE— Jefferson Hotel, 
St. Louis, Mo. 


November 14-18. 

NATIONAL ELECTRICAL MANUFAC- 
IURERS — ASSOCIATION —T wenty-third 
Annual Meeting; Haddon Hall, At- 
lantic City, N. J. 

November 20-December 3 

TWENTY-SECOND EXPOSITION OF 
CHEMICAL INDuUsTRIES—Grand Cen- 
tral Palace, New York City. 
November 27-December 2 

AMERICAN SOCIETY OF MECHAN- 
ICAL. ENGINEERS—Annual Meeting; 
Hotel Statler, New York City. 
November 30-December 2 

SociETY FOR EXPERIMENTAL STRESS 
ANALYsIS — Annual Meeting; Hotel 
New Yorker, New York City. 
December 9-10 

INsriTUTE OF RADIO ENGINEERS— 
Southwestern Conference; Baker 
Hotel, Dallas, Texas 
December 26-31 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE—116th 
Annual Meeting, New York City. 
January 9-13, 1950 

Society OF AUTOMOTIVE ENGI- 
NEERS—Annual Meeting and Engi- 
neering Display; Book-Cadillac Hotel, 
Detroit, Mich. 

January 23-26, 1950 

INSTITUTE OF AERONAUTICAL 
SciENCEs—Eighteenth Annual Meet- 
ing; Hotel Astor, New York City. 
January 30-February 5, 1950 

AMERICAN INsTITUTE OF ELECTRI- 
CAL  ENGINEERS— Winter General 


| Meeting, New York City. 
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MAKES BETTER PRODUCTS POSSIBLE 


Plymetl combines the light weight and rigidity of plywood with the strength 
of metal. Through 25 years of performance, Plymetl has proved its versatility, 
durability and dependability. When the War created shortages in supplies of 
critical metals Plymetl received still greater attention and wider use. Here 
Plymetl's performance in military equipment proved its worth as a basic struc- 
tural material. For many applications Plymetl is unsurpassed. Where your 
product design requires a flat smooth surfaced material of unusual strength 


and light weight, a material unaffected by moisture and mold and fungi 
and rust resistant — SPECIFY PLYMETL 


ENGINEERING 


A few of the more widely used 


types of Plymetl are described and diagramed below. 


«f» PLYMETL VE and EVE — A ply- 
"UN wood plaque with zinc-coated steel 
sheet permanently bonded by an exclusive 
Haskelite method to one (VE) or both 
faces (EVE). Plymetl panels may be ob 
tained in a range of thicknesses and sizes 
to suit specific applications. Simple wood- 


or-metal working tools will fabricate Ply 
metl. 


S^ PLYMETL VU and UVI 


A ply- 
LA 


wood plaque with aluminum sheet 
permanently bonded to one (VU) or both 
faces (UVU). The grea: strength and 
light weight factors of plywood are com- 
bined with the light weight of aluminum 
Plymetl may be formed to certain curva 
tures 


M^ PLYMETL ESE-- A panel of in 
44* sulating material with metal sheet 
permanently bonded to both faces (ESE). 

Other types of core materials may be 
used to. make varied kinds of Plymetl. 
To these cores, metal faces of monel 
metal, porcelain enamel steel, and stain- 
less steel can be bonded. A core material 
may be faced with one type of metal on 
one side and another type on the other 
side. On all Plymetl panels, the metal 
faces provide an ideal surface for finish- 
ing. 


Special Plymet! bond 


Veneers cross gamed 
on alternate plies 


Imc coated steel 


AE E 


Alummum sheet 


Special Plymet! bond 


Veneers cross gramed 
on alternate phes 


Aluminum sheet ) 


linc coated steel 


Special Plymet! bond 


‘Insulating material — 


linc coated steel 


Write for complete data on Plymetl, and 


bulletin SC45 


which gives 
other types of 


details 
Haskelite materials 
Plymet! and Haskelite engineers help you 


on 
Let 


design and build products that look bet- 


tef . 
better 


HASKELITE 


. sell better . . 


. and perform 


Dept. PE, GRAND RAPIDS 2, MICHIGAN 


New York Chicago 


Novemser, 1949 


Detroit 
Canada: Railway & Power Engineering Corporation, Ltd. 


St. Louis Philadelphia 


201 





NEW BOOKS 


Titanium 
Its Occurrence, Chemistry, 
and Technology 


Jecks BarkspaLe, Ph. D., Alabama 
Polytechnic Institute. 591 pages, 6x 9 
in. Published by the Ronald Press 
Co., 15 E. 26 St., New York, N. Y. 
$10 


As a reference book for chemists 
and metallurgists working on the pro- 
duction of pure titanium, titanium di- 
oxide, or ferrous or non-ferrous mate- 
rials in which titanium is used as an 
alloying element, Dr. Barkdale's book 
may be a valuable aid. As a primer on 
the effect of titanium on pigments, on 
materials for the electrical and ceramic 
industry, and on certain chemical re- 


IF YOU'RE WASTING TIME AND TYING UP | tions, it probably will fill the bill 
A STANDBY LATHE... quiliel to fige. à 


Lominated shims can stop the expensive process of assembly, testing, But as an aid to the designer who 
disassembly, machining a few thousandths, reassembly, retesting and so may be interested in the use of 


on for many costly hours. titanium metal as a structural material 


DO WHAT THIS LEADING MACHINE TOOL "rr ah aluminum on 


be competitive with aluminum or 
MANUFACTURER DID... | stainless steel within 5 to 10 years— 


In the milling machine above, bores for inner and outer bearings are Dr. Barksdale has fumbled the ball 
machined to one diameter in one operation. Removable end-plate permits In this respect, however, he can still 
boring straight through outer bearing housing and mokes assembly of make a fast recovery. 

shaft, bearing and dust seal much simpler. SAVING: hours of machining About half of the present volume is 


ond assembly time, devoted to the occurrence and produc- 


AND SIMPLIFY YOUR ADJUSTMENTS BY tion of titanium ores, to the chemistry 


of titanium and titanium salts, and to 


USING LAMINATED SHIMS N other chemical problems in reduction 


Backlash of bevel gear and end-play of the two shafts are adjusted ot the ore. The other half of the book 
right at the job by peeling .002” laminations off the shims—with a pen- is given over to specific applications, 
knife. Shaft and end-plate dimensions are calculated for shim thickness of and to the chemical processes in- 
052”. Shims are stamped at our plant from standard .062” (Yig") LAMINUM volved: Process of Pigment Manufac- 


stock. RESULT: cumulative machining tolerances of —.010 to +.020” ture: Titanium Pigment Industry: 
ore possible. , 8 ys 


Uses of Titanium Pigments; Iron and 
Steel; Nonferrous Metals and Alloys; 
Hard Alloys; Electrical Industry; 
Ceramics; Mordants and Dyes; and 
Catalysis. In short, the book is aimed 
2K LAMINUM (Reg. U.S. Pot. Off.) shims are solidly primarily at the chemist and the chem- 


f. d mch I 
STAMPING e. GRINDING bonded units made up of .002 or .003 inch brass or steel ical engineer. 


laminations with a microscopic layer of metallic binder. = : x 
METALWORKING SERVICES Cut to yovr exact specifications. There is probably a good reason for 
the omission of details information 
on titanium metal and alloys. When 
Dr. Barksdale's book went to press, 
ond variety of dies can eliminate die- many of the prope rties both physic al 
making for short runs. Wide stock of ma- ADJUSTMENT and mechanical, had not been estab- 
terials. Let us quote on your difficult jobs, LAMINATED SHIM COMPANY, Inc. lished; many—particularly of various 
1411 Unien Street Glenbrook, Conn. alloys of titanium— still have not been 
| For that reason, a second volume could 
well be undertaken. By the time that 
it became ready for distribution, the 
science will have progressed to the 
point that much of the data that today 
is unknown will have been established. 
STAMPING AN-COR-LOX NUTS Such information as the composition 


c j 


€ ry for our new data file with specifications, design sy 
Seton d applications. Sample of LAMINUM included. * 


Press capacity to 100 tons, 24 inches 
square, shallow draw. Special equipment 
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NICHROME “senreues” 


IN ALLEN-BRADLEY STARTERS 
“ PROTECT ELECTRIC MOTORS 


(mmm me mm 


Enemy number one of electric motors is overload — excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, small or 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable . . . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached. 


FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 


In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal elements in the overload relays. Thus heating of the relay ele- 
ment monitors the heating of the motor windings. When a dangerous motor temperature 
is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 
disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
can be reset by pressing a button — completing the motor circuit again. 


ALLEN-BRADLEY 
RESISTO-THERM 
RELAY OPERATION 


From 
STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 


Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 


Contacts accurate job the all-important thermal unit must perform in these Allen-Bradley controls. 
Open 


Relay Connections to 
Magnetic Circuit 


Thermal 
vu D-H ALLOYS AND YOUR REQUIREMENTS 
Xt sac T If your products demand electrical resistance material of outstanding uniformity, 
high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements. 


The heater stem is almost completely surrounded 
by o Nichrome thermal unit. A ratchet wheel is 
soldered to one end of the heater stem, and this 
engages a pow! which holds the reloy contacts 
closed against spring tension. Sustained overload on 
the motor heats the Nichrome element which, in turn, 


heots the stem. Heat from the stem melts the solder, 


TYPE N17 Thermal Unit — TYPE N41 Thermal Unit — 
wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
B&S gauge bare wire. 3.01 amps. 9/16-inch wide. 34.8 amps. 


which frees the ratche! wheel. The wheel turns and 
teleoses the powl, thereby opening the relay contacts. 


Nichrome is manufactured only by 


Driver-Harris Company 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattl@ 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg.U.S.Pot.O 





Senat: A ULP TIN 


Carried in Stock 
or made to order 


SEND FOR THE SEWALL CaraLoc list- 
ing all types of stock sprockets. 
Sewall roller chain sprockets are 
available for conveying and power 
transmission uses. We cut sprockets 
to order for any type of roller or 
silent chain. Large and small sizes 


. any material or quantity. 


SEWALL GEARS 
Are Custom Made 
For Every Need 


“There's nothing dense about me 

— everyone sees through me! But 

I'm Micro-Weave Tracing Cloth 

and in my business transparency 

counts a lot. That's one reason I’m 

so popular with draftsmen — they 

; can see the finest, lightest lines with 

crystal clearness without eye strain. People say 

that I'm the nearest thing to clear glass in tracing 

cloth." 

Micro-Weave exceeds all specifications 
in minute perfection of weave-in durabil- 
ity under repeated erasures — in minimum 
feathering — in better blueprints — in 
longer life. Test MicRo-WrAvE on your 


drawing board. Send for generous sample. Micro: pave 


£ 
TRACING CLOTH 
THE HOLLISTON MILLS, INC. 
NORWOOD, MASS. 
NEW YORK PHILADELPHIA CHICAGO 
Micro-Werave is backed by He Sth ee " s of leader 
ie sy i 





and properties of recommended alloys; 
machining, welding, drawing, forging, 
and extruding of the metal; and dc- 
tailed application information will be 
the type of data that design engineers 
will need, and need in the near future. 


Shockproof 
Malleable Castings 


88 PAGES, 83 x 10. in. Published by 
the Lake City Malleable Co., 5000 
Lakeside Ave., Cleveland 14. Ohio. 
No charge. 


Written for engineers, designers, 
teachers and students of engineering, 
this book gives complete coverage of 
the physical, chemical, electrical and 
thermal properties of Malleable cast- 
ings. A good layout and many colored 
cartoons make this a very readable and 
interesting manual. The many humor- 
ous illustrations give the book a light 
touch, but there is no sacrifice of the 
good meaty information that product 
engineers must have about any ma 
terial they deal with. 

The book covers grades and uses of 
Shockproof Malleable, reasons for 
selection of Shockproof Malleable, 
users’ specifications, users’ finishing 
operations, relationship of users, ques- 
tions and answers, and specialties. 

There is a complete appendix, glos- 
sary, bibliography and index. 

To obtain this book write the Lake 
City Malleable Co. at the above ad- 


dress on Company letterhead = 
It should be useful to any product 
engineer. 


University Physics 


FRANCIS WESTON SEARS, Professor 
of Physics, Massachusetts Institute of 
Technology and MarK W. ZEMAN- 
sKY, Professor of Physics, College of 
the City of New York. 6} x 9}, 848 
pages. Published by Addison-Wesley 
Press, Inc., Cambridge 42, Mass. $6 


This text is based on Sears’ three 
volume work, Principles of Physics. 
The material covered includes Me- 
chanics, Heat, Sound, Electricity and 
Magnetism, Optics, and Atomic 
Physics. Those topics fall within the 
scope of intermediate physics have 
been eliminated and this volume has 
been planned for a two-semester 
course. University Physics differs from 
College Physics (also based on Sears’ . 
Principles of Physics) in that the pres- 
ent volume makes use of calculus to a 
limited degree. It is intended for 
students of science and engineering 
who are taking a course in calculus 
concurrently and to whom calculus is 
still a new tool. Starting with Chapter 
i, calculus is used sparingly and sim 
ply in the body of the text and in a 
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FLAME-RESISTANT 
LIGHTWEIGHT 
ECONOMICAL 
VERSATILE 
COLORFUL 

TOUGH 


Housing is molded in two nesting parts. Pin-poi 
gating reduces finishing operations. yields sturdy pieces 
free from flow marks. Motor reulating f 
scent-hlock assembly are held in place by a metal bracke 
mounted by means of f 


into the plastic housing 


Another Design First 


attained with **Hercules" Flame-Resistant Acetate 


First device of its type to be molded with “Hercules” Flame- 
Resistant Acetate, the IRO Electric Deodorizer also becomes the 
the first commercially available model to obtain Underwriters' 
Laboratories approval. 

"Hercules" Flame-Resistant Acetate gives the housing of this 
unique deodorizer its impact strength, its attractive ivory color, 
as well as the all-important advantage of a truly self-extinguishing 
material which can be rapidly injection molded. 

Housings and similar applications utilizing “Hercules” Flame- 
Resistant Acetate are bringing added sales appeal to a growing list 
of electrical appliances. Our technical staff invites inquiries on 
improving your product with a quality Hercules material. 


HERCULES POWDER COMPANY 


904 Market Street, Wilmington 99, Delaware 





Here’s a Battery 


Charger that is 


All components in one 
cabinet 


No separate units to 
install 


Cuts installation costs 


i 


THERMISTOR, 
STANDARD 


tarting contactor, voltage and current controls, transformer, filter 
components, rectifier, meters and protective devices—all components 
necessary for battery charging and control are contained in the heavy 
sheet metal cabinet of the PECo Battery Charger . . . Compact design 
eliminates the necessity of installing separate starter and control panel 
and the interconnection of power and control circuits... 
AC input and DC output leads may be brought in from 
the top, simplifying conduit installation . . . There are no 
moving parts . . . No fans or other ventilating equipment 
required . . . No special foundations necessary. 


Write for full information. 


POWER EQUIPMENT 


Specialists in Controlled | 
Rectifiers Since 1935 | 


Dit —— 


206 


$5 ANTOINETTE STREET 


DETROIT 2, MICHIGAN 


Propuct 


| 


few of the problems at the end of each 
chapter. 

The emphasis is on physical qd 
ples. Historical background and prac- 
tical applications have been given a 
place of secondary importance 

Three systems of units are used: the 
English gravitational system because 
it is the one used in engineering work 
throughout the country; the cgs sys- 
tem because some familiarity with it 
is essential for any intelligent reading 
of the literature of physics; and the 
mks system because of its increasing 
use in electricity and magnetism, as 
well as because it seems destined even 
tually to supplant the cgs system. In 
the subjects of Electricity and Mag- 
netism rationalized mks units are used 
exclusively. 


Metallurgy and Magnetism 


James K. STANLEY, Research Metal- 
lurgist, Magnetic Department, West- 
inghouse Research Laboratories. 6x9 
in, 156 pages. Published by the 
American Society for Metals, 
land, Ohio. $4. 


This book is based on a series of 
three educational lectures on metal- 
lurgy and magnetism presented to 
members of the American Society for 
Metals during the 30th Annual Metal 
Congress and Exposition held in Phil- 
adelphia, Pa. Too few of the metal- 
lurgists today are aware of the im- 
portance of magnetic materials in our 
engineering scheme of things. As a 
group, the metallurgists have neglected 
the held of magnetic materials. This 
book is an attempt to fill the gap with 
much needed information. 

The essentials of ferromagnetism 
are introduced before the metallurgical 
aspects of magnetic materials are dis- 
cussed. This discussion goes into 
atomic theory, in providing a back- 
ground of fundamental principles and 
definitions. 

Topics covered in this book include 
theory and properties of magnetic ma- 
terials, types of magnetic materials, 
factors diues magnetic properties, 
and a discussion of magnetic analysis 
as a metallurgical tool 


Cle ve 


The Principles 
Of Metallographic 
Laboratory Practice 


GEORGE L. KEHL, Associate Professor 
of Metallurgy, Columbia University 
6} x 9} in., 520 pages. Published by 
the McGraw-Hill Book Co., 330 W. 
12nd St., New York 18, N. Y. $5.50. 


This new third edition retains the 
purpose of new editions in pre- 
senting the fundamental principles of 
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=v\eroquip 


"BREAKAWAY COUPLINGS” 


FOR HYDRAULICALLY OPERATED 


i FARM IMPLEMENTS CONNECTED 


The new Aeroquip “Breakaway” Coupling 
is a twin unit connecting both pressure 
and return lines between tractor and 
implement. An external tug on the hose 
lines, or tripping the trigger, disconnects 
the coupling. When uncoupled, both halves 
automatically seal, keeping hydraulic fluid 
in and preventing dirt or air from entering 
the system. Lines are easily reconnected 
even when under pressure. 


Standard Self-Sealing Coupling halves can 
be connected to either of the halves on 
the “Breakaway” for operation of loaders, 


jacks, lifts, or other hydraulic accessories. DISCONNECTED 


AEROQUIP HOSE LINES 


ON THE JOB WHERE HYDRAULIC POWER IS NEEDED 


Use Aeroquip Flexible Hose Lines with detach- 
able and reusable end fittings for making your 
own hose assemblies to desired lengths. Avoid 
unnecessary delays for repairs . . . it takes just 
a few minutes to reassemble the fittings on a 
new length of hose and your equipment is 


back on the job. Aeroquip high quality Flexible 
Hose Lines reduce maintenance costs, eliminate 
leakage, and reduce overhaul time. They with- 
stand heat, cold, and vibration, and eliminate 
the installation costs of forming and fitting 
rigid piping. 


Aeroquip for Better Performance, Maintenance and Service 
DEALERS AND DISTRIBUTORS WANTED 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


SALES OFFICES 1053 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE., PORTLAND 14, ORE. 


AND WAREHOUSES: 2912 N. E. 28TH ST., FORT WORTH 11, TEXAS 72-74 STAFFORD STREET, TORONTO, CANADA 
SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. 1419 2ND AVE, SO., MINNEAPOUS 4, MINN, 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. $. A. AND ABROAD 
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The gas regulator illustrated was die 
cast from aluminum for the Detroit Gas 
Regulator Company. The specifications 
required a pressure regulator for gas 
appliances that must be leak proof and 
accurately control pressure to the 
burner. Litemetal's precision aluminum 
die casting solved this problem. Very 
little machining was needed and the 
overall cost was extremely low. Just 
another example of meeting a manu- 
facturer's problem and reducing his costs 
through fine, lightweight and durable, 
aluminum die casting by— 


LITEMETAL DICAST, INC. 


en organization of specialists — men 
thoroughly experienced in the casting 
and machining of magnesium and 
aluminum alloys — the new metals of 
structural design. 


Write us today for literature and case 
histories of Litemetal Dicasting. 


4 i) 


Litemetal Dicast, Ine. 


A DIVISION OF HAYES INDUSTRIES 


1921 Wildwood Ave. Jackson. Mich. 


PLANT AND EXECUTIVE OFFICES 


Quick action 
on inquiries. 


| metallographic laboratory practice in | 


| a treatment that bridges the gap be- 

| tween theoretical physical metallurgy 
and its practical application in the 

| laboratory. 

| The book has been thoroughly re- 

| vised and rewritten to include the 
latest developments in the field. Many 
new photomicrographs, which are the 
heart of the book, have been added. 
Changes in procedures and pedagog- 

| ical treatments have also been incor- 
porated. 

In this revision, the text material 
has been expanded to describe in- 
volved principles more clearly. Latest 
information on general metallographic 
laboratory practice, as well as latest 
techniques and associated laboratory 
equipment have been added. Test 
procedures have been revised to con 
form to the latest specifications estab- 
lished by various technical societies 
Tabular data, such as etching reagents, 
have been expanded and brought up- 
to-date. 


Advanced Calculus 
For Engineers 


F. B. HILDEBRAND, Assistant Pro- 
fessor of Mathematics, Massachusetts 
Institute of Technology. 53 x 8} in., 
594 page f. Published by 
Hall, Inc., 70 Fifth Ave 
11, N. Y. $8. 


Prentice 


å Né t York 


The purpose of this text is to pre 
sent an integrated treatment of those 
topics in mathematics which may be 
based on a sound working knowledge 
of elementary calculus, and which are 
of common importance in a number of 
fields of application. The text in- 
cludes the result of a series of revisions 
of material originally prepared in 
mimeographed form for use at the 
Massachusetts Institute of Technology. 

An effort has been made to deal 
with the various topics in a connected 
way, and hence to bring special meth- 
ods and topics into logical focus by 
showing their relationship to one an- 
other. At the same time, the author 
has tried to avoid sacrifice of motiva- 

| tion for mathematical elegance, in 
order that the important points may 
be clearly emphasized and not ob- 
scured by distracting derivation. In 
this connection, questions of mathe- 
matical rigor in which an engineer has 
only academic interest are not unduly 
stressed. Still, in cases where a rigor- 
ous proof is omitted, an attempt is 
made to state the results precisely and, 
especially, to emphasize limitations 
which are practically significant. For- 
mal derivations are described as such, 
and logical defects are explicitly 
pointed out. 

The practical usefulness of the con 
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Accurate Springs 


Cost conscious purchasing 
agents, engineers and produc- 
tion men examining their 
sources of supply will do well 
to consider Accurate as a source 
for springs, wire forms and 
small stampings. We at Accu- 
rate have an enviable record of 
saving money for our custom- 
ers. Our production "know- 
how” is backed by a modern 
plant equipped with the very 
latest cost-cutting springmak- 
ing machines to produce uni- 
formly accurate components 
for your product. 

We would welcome the op- 

rtunity to show you what we 
be done for others and what 
we can do for you. Give us a 
ring or write us today. 


COST CONSCIOUS QUALITY 
Since 1930 
ACCURATE SPRING MFG. CO. 


3815 W. Lake St. * Chicago 24, III. 


| cepts and techniques developed is illus: | Spuings, Wire Forms, Hlampings 
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Better Products, Higher Production 


Lower Costs With Sharon Stainless 


To those of you who are not already using 
Sharon Stainless Steel we offer a challenge. Give 
us your steel requirements and we will furnish 
you with Stainless that will fit the job to perfec- 
tion. And the steel will come to you of uniform 
temper, gauge and size, eliminating unnecessary 
stoppage, adding extra hours to the life of your 
dies and reducing buffing and finishing time. 

This means that you can get a better looking 
finished product faster — boosting production — 
cutting costs. 


If you're thinking of Stainless — think of 
Sharon — pioneer and prime producer of quality 
Stainless for a quarter century. Engineering help, 
fabrication information available upon request. 





—— —. 
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to describe HOOVER 


HOOVER 


AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


boned raceways 


Although we have found no words in the diction- 
ary to adequately convey the true quality of Hoover 
Ball Bearings with honed raceways, the name 
HOOVER itself, stamped on each ball bearing, is 
your mark of assurance that it is America's only 
bearing with honed raceways. We have used such 
phrases as... mirror-like smoothness... 
mechanical perfection . . . uniformity and exact- 
ness in precision . . . mechanical beauty . . . un- 
believably quiet . . . all of which fail to adequately 
describe the superior raceway that has been 
achieved through the exclusive Hoover method of 
mechanically honing raceways. Speaking better 
than any word, are the performance records of 
Hoover ball bearings in the quality products of 
thousands of American manufacturers. A request, 
on your letterhead, will bring you a copy of the 


Hoover Engineering Manual. 


Hoover Ball and Bearing Co. 
Ann Arbor, Michigan 


trated by numerous applications. Care 
has been taken to choose illustrations 
which are of interest, at least by 
analogy, to a wide class of readers. 
Also, an attempt has been made to 
avoid overstepping the bounds of a 
text in mathematics in an effort to 
teach a particular engineering topic. 

The first five chapters are concerned 
chiefly with ordinary differential equa- 
tions. In particular, the material of 
the first chapter can be considered as 
either a systematic review or an ini- 
tial introduction to the elementary 
concepts and techniques, associated 
with linear ordinary differential equa- 
tions, which are needed in subsequent 
chapters. 

Chapter 6 develops the useful ideas 
and tools of vector analysis. Together 
with Chapter 7, which introduces the 
basic concepts associated with the sim- 
pler types of partial differential equa- 
tions, it serves also to motivate the 
treatment of the partial differential 
equations of mathematical physics 
which forms the basis of most of 
Chapter 8. The concluding chapter 
leads to a knowledge of those topics 
in the theory of analytic functions of 
a complex variable which are needed 
by the engineering student. 


Aluminum and Magnesium 
Design and Fabrication 


R. Burt SCHULZE, Supervisor of 
Manufacturing Research, The Glenn 
L. Martin Company. 589 pages, 
6 x 9 in. Published by The McGraw- 
Hill Book Co., Inc., 330 W. 42nd St., 
New York 18, N. Y. $7.50. 


Perhaps no other designers have 
quite the same problems as the aircraft 
engineer. The parts he designs may be 
made only for a few experimental 
models, they may be astin for a 
plane in relatively low production, or 
they may be destined for a model that 
will be made in large numbers. The 
details of the design and the method 
used to fabricate the parts materially 
affect the cost of the part. 

In this book, the author has broken 
down the various methods of forming 
aluminum and magnesium into (1) 
those suitable for experimental pro- 
duction; (2) those recommended for 
limited production; and (3) those 
best adapted for mass production. The 
subject matter therefore is more than 
a guide to the methods that can be 
used to make the part; it also is a text 
in practical manufacturing economics. 

Each of the fabricating techniques 
for different rates of production are 
further broken down into operations 
on various types of equipment A case 
in point is the section on limited pro 
duction methods, which consists of 
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It's not always easy to put your finger 
on the exact places where economies in manu- 
facturing can be affected. 


Sometimes these economies are found out- 


side your own manufacturing processes—among 


the assembled parts—brought in by suppliers of 


the various components making up your product. 


If tubing or tubular parts form a part of the 
products you make—it's to your advantage to see 
that such components are supplied by specialists 
—specialists like Wolverine Tube, who have been 
manufacturing tubing exclusively for over thirty 
years. To draw on this wealth of experience means 
economies to you. We can help you (just as we 
have helped thousands of other manufacturers) 
to utilize tubing—plain,finned (WolverineTrufin) 
or fabricated—in a way that can reduce your man- 
ufacturing costs. We have shown many manufac- 
turers, for instance, how they could make their 
tubular parts more economically by using tube 


than by continuing with the method they were 


WOLVERINE 


HECLA 


CALUMET AND 


CONSOLIDATED 


employing. We have also pointed out ways to 
substantial economies, where heat transfer is in- 
volved, through the use of Wolverine Trufin (the 
integral finned tube). 


Wouldn't you like to learn more about these 
economies? Have one of our engineers call on 


you to discuss these matters. No obligation. 


ALL OF THEM DEPENDABLE 
MADE BY WOLVERINE 


TUBE DIVISION 


COPPER COMPANY 


twmoorme ror ateo 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1415 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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FASC 6-POLE SHADED POLE 
MOTORS, 1/30 tev 1/8 HP, 1000 RPM 


* Quiet .. . uniform performance at ALL speeds 
* Speed reductions to 500 RPM 
* Higher efficiency . . . long life 


* Mounts to meet every need . . . interchangeable 
with other motors 


"YOUR COMPARISON TEST— WILL PROVE FASCO BEST" 
WRITER for full performance data, 


dimensions, and applications to Fasco Industries, Inc., 
130 Augusta St., Rochester 2, N. Y. 


ASCO 


INDUSTRIES, INC. 


discussions of forming techniques on 
the following equipment: Router, 
shaper, and press brake; rubber hy- 
draulic press; hydraulic press; mech- 
anical press; drop hammer; and con- 
tour roll former. 

Another large section of the book 
is devoted to the problem of joining 
and fastening aluminum and mag. 
nesium sheet 


Scientific Autobiography 
And Other Papers 


Max PLANCK. Translated from the 
German by Frank Gaynor. 187 pages, 
54. x 8} in. Published by Philosophical 
Library, 15 East 40th St., Neu York 
t6, N. Y. 35.75. 


For those who think of physics as 
being a basic philosophy rather than a 
pure tool of the engineer, this book 
will be a revelation and a delight. 

Many readers will recognize Max 
Planck as one of the world’s greatest 
physicists. Many more will remember 
him as the father of the quantum 
theory. Beginning at the age of 17 
he spent the rest of his long life 
almost 90 years—in pursuit of abso 
lute physical truth This book of essays 
stands as a memorial to his long life 
as a great scientist and physicist. They 
deal with problems which for many 
decades beset this great thinker, such 
as: True and Fictitious Issues in 
Science; Meaning and Limit of Exact 
Science; Physics and Casuality; Natu- 
ral Sciences and the Religious world 
etc 

In the autobiographical notes, thc 
late physicist tells a fascinating story 
of his own personal and scientific de 
velopment. With great simplicity the 
living mind of one of our most out 
standing contemporaries unfolds be 
fore our eyes. The reader won't get 
a course in physics here, but he will 
better understand the working of a 
"reat mind 


Engineering Developments 
In the Gaseous 
Diffusion Process 


Edited by Manson Benedict, Hydro 
arbon Research, Inc. and Clarke W! 
liams, Brookhaven National Lahora 
tory. 129 pages, 64 x 9} in. Published 
hy the McGraw-Hill Book Co., Inc., 
330 W’. 42nd St., New York 18,N.Y 


$1.25 


This volume is one of a series which 
has been prepared as a record of the 
research work done under the Man 
hattan Project and the Atomic Energy 
Commission. The name Manhattan 
Project was assigned by the Corps of 
Engineers, War Department, to the 
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For “OFF-THE-SHELF” Answers To Your 
SPECIALIZED SPRING STEEL REQUIREMENTS 
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Sandvik stocks a wide variety of specialized 
spring steels in hundreds of different sizes. 


When you're looking for a strip steel with 
special physical properties, a better surface 
finish, more accurate and uniform gauge or 
higher fatigue life, check first with Sandvik. 
There's a good chance that Sandvik can sup- 
ply what you want in the correct size, right 
"off-the-shelf." Even when you can't get a 
perfect “fit”, your Sandvik representative 
can often suggest a satisfactory alternate. 


SANDVIK specialty steels are available: 
In straight carbon and alloy grades. 
In special analyses for specific applications 
Annealed, unannealed or hardened and 
tempered 
Precision-rolled in thicknesses from .001” 


With bright finish or polished bright, yellow 
or blue 


With round edges or square edges 
In a wide range of widths 


Write, on your letterhead, for your free copy 
of the new, Sandvik Spring Steel catalog. 
Technical advice also available on request. 





Free Folder! 


- - tells how to finish 
ZINC OR CADMIUM 
for better 

CORROSION RESISTANCE 
..-PAINT BASE 


Lye Appeal 


If your product uses zinc or cadmium 
in any form, find out now about lridite 
... the chemical dip finishes that boost 
corrosion resistance provide a 
paint base that defies peeling, flaking, 
chipping . . . brighten zinc, keeps it 
bright and free from stains. Write for 
details today . . . or better still, send 
samples of your product for FREE 
processing. 


IRIDITE COATINGS 
are used on- - 
Washing Machine Parts * Radio Equipment 
Kitchen Utensils * Aircraft Parts 
Lock Hardware * Office Machines 
Window Frames * Vending Machines 
Wire Cloth * Tools 
Lamp Fixtures * Fuel Pumps 
Carburetors * Auto Hardware 
Zinc Coated Sheet * Hinges, Screws, Bolts 
Camera Parts * Plumbing Fixtures 
Wall Panels * Refrigerator Parts 
Wire Products * Instrument Parts 
Electrical Equipment 


ALLIED RESEARCH 
PRODUCTS, INC. 


far-flung scientific and engineering ac- 
tivities which had as their objective 
the utilization of atomic energy for 
military purposes. In the attainment 
of this objective, there were many de 
velopments in scientific and technical 
fields which are of general interest. 
The National Nuclear Energy Series 
(Manhattan Project Technical Sec- 
tion) is a record of these scientific and 
technical contributions, as well as of 
the developments in these fields which 
are being sponsored by the Atomic 
Energy Commission. 

As process development and design 
of the diffusion plant progressed, it 
was found that a number of novel aux- 
iliary devices would be needed. This 
volume describes research and engi- 
neering developments undertaken in 
connection with these auxiliary de- 
vices, when they are of sufficient 
novelty or general interest to warrant 
inclusion in the National 
Energy Series. 

The volume is divided into four 
parts: Part 1, “Special Plant Instru- 
ments and Devices" ; Part 2, "Vacuum 
Engineering"; Part 5, "Development 
of Heat-Transfer Equipment" ; Part 4, 
"Absorption of UF, and Fluorine." 


Physical Metallurgy 
Of Aluminum Alloys 


W. L. Fink, F. KeLLER, W. E. 
SicHa, J. A. Nock, Jr., E. H. Dix, 
JR., Research Laboratories, Aluminum 
Company of America. 247 pages, 
6x9 in. Published by the American 
Society for Metals, Cleveland, Obio. 
$5. 


This book is based on a series of five 
educational lectures on physical metal- 
lurgy of aluminum alloys presented to 
members of the American Society for 
Metals during the 28th National Metal 
Congress and Exposition held in At- 
lantic City, New Jersey 

"Equilibrium Diagrams of Alumi- 
num Alloys" by W. L. Fink, chief of 
the Physical Metallurgy Division. 
Topics covered by Mr. Fink include a 
definition of the equilibrium diagram, 
designation of the phases, and deter- 
mination of aluminum alloy and equi- 
librium diagrams. Discussed under 
the latter heading were: Preparation 
of alloys, sampling and analyzing the 
alloys, obtaining equilibrium, temper- 
ature measurement, methods for de- 
termining phase fields, thermody- 
namic relations and interpretation of 
equilibrium diagrams. 

"Metallography of Aluminum Al- 
loys" by F. Keller, chief, Metallog- 
raphy Division. Topics covered by 
Mr. Keller includes: Etching solu- 
tions for revealing the microstructure, 
preparation of specimens for micro- 
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on the 
zinc die cast 


KitchenAid 


MIXER 


Underfilm 
Corrosion 


Applied by a simple dip . . . without 
electric current . . . Iridite quickly 
forms a tough, corrosion-resistant 
coating on any zinc or cadmium 
surface. This Iridite film provides 
superior paint adherence by effec- 
tively sealing the metal from direct 
contact with the paint, yet grips 
the paint securely to block chip- 
ping, flaking, peeling. 


Use the Iridite treatments, too, as 
a final finish for extreme corrosion 
resistance, or as a bright finish that 
keeps zinc or cadmium plated parts 
shining, clear of stains. 


FREE to users of zinc or cadmium in 
any form —literature and samples of 
lridite. Test it yourself! Or, if you 
prefer, send samples of your products 
for free processing. 


ALLIED RESEARCH 
PRODUCTS, INC. 


West Coast Licensee— 
L. H. Butcher Co., Los Angeles 23, California 
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AFTER LONG SERVICE 
ANY BEARING MUST 
BE PURGED 

Worn-out grease in a bearing 
must eventually be replaced 
with new lubricant to insure 
longest motor life. 


COMPARISONS OF 
SEALED BEARINGS 


m 
p Ai 
L4 


> 


SINGLE WIDTH TYPE 


ORDINARY BEARING 

No way is provided for thor- 
oughly flushing grease from 
dead end behind bearing. 


EXTRA WIDTH TYPE 


U.S. LUBRIFLUSH BEARING 
Provides thorough flushing 
without disturbing bearing. 
New lubricant is forced be- 
hind and through bearing, 
purging old, worn-out grease. 


U. S. LUBRIFLUSH TYPE 
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FOR NORMAL LIFE 


FOR LONGEST LIFE 


To get the greatest endurance from a motor, positive lubrication is 
essential. U. S. Motors offer the unsurpassed combination of self-lubri- 
cation and Lubriflush at no extra cost. Years of extra service without 
re-lubrication can be expected. Then if you desire to eventually 
re-lubricate, it can be quickly and easily accomplished. You don’t have 
to disassemble the motor to re-lubricate. You simply remove drain and 
apply a grease gun while the motor operates. There’s no guesswork. 


ELIMINATE MOTOR HAZARDS AT NO EXTRA COST 
You pay no more for U. S. Motors with Lubriflush than for ordinary 
motors. So why not gain the advantages of self-lubrication plus Lubri- 
flush? Remember — bearing failure is costly. It may delay your produc- 


tion. Avoid bearing replacement by Lubriflushing. Your motor will 
deliver years of extra life. 


NEW BULLETIN presents 15 types 
of latest design U. S. MOTORS 


Mail Coupon for interesting Bulletin featuring U. S. 
Motors in natural color and showing Varidrive, Syncro- 
gear, Unimount, Totally-Enclosed ond Verticlosed Motors 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. - Milford, Conn. 


t. Slouson Ave. 


1 

* 

icol Motors Inc. les 54 Colif. 1 
y. $. Electrico Los Angeles 34 : 
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a 
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1 CHEMICAL FEED TANK: Part of control unit in commercial 
* cleansing machine handles sodium hypochlorite, acetic acid, hydro- 
fluoric acid, with fumes so corrosive they attack stainless steel. What 


economical, corrosion-resistant molding material is widely used for problems 
like this? 


2 SODA WATER TUMBLER, small part for soft drink dispenser. 
© Must be odorless, tasteless, unaffected by syrups, with low moisture 

absorption. Should provide tight fluid seal, with excellent dimen- 
sional stability. Tough production problem, too, in angle holes. How wouid 
you tackle this? 


Answers: No. 1—Molded Ace Hard Rubber keeps corrosive solutions in 
their place, may solve your corrosion problems too. No. 2—Again Ace Hard 
Rubber was ideal. Small holes were drilled after molding this part. 


Sometimes it’s hard rubber—and sometimes it’s one of the other plastics 
that’s best. Ace, with many hard rubber and plastics compounds to choose 


from, is fully equipped to supply whatever 2 need. 
If you want this kind of impartial advice from your ED 


molder, select American Hard Rubber Company. 
| 


Ask for ACE Handbook 


HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


1! MERCER STREET * NEW YORK 13, N. Y. 
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scopic examination, identification of 
constituents, electropolishing, and mi- 
crostructure of aluminum alloys. 

"Commercial Aluminum Casting 
Alloys" by W. E. Sicha, assistant chief, 
Cleveland Research Division. This 
discussion is organized according to 
the groupings of commercial aluminum 
alloys for casting; Aluminum-copper 
alloys, aluminum-silicon, aluminum- 
copper-silicon, aluminum-silicon-mag- 
nesium, aluminum-zinc, aluminum-sili- 
con-nickel-magnesium-copper, alumi- 
num-copper-nickel-magnesium, alumi- 
num-magnesium, aluminum-nickel and 
aluminum-tin. 

“Commercial Wrought Aluminum 
Alloys” by J. A. Nick, Jr., assistant 
chief, Physical Metallurgy Division. 
This discussion includes nonheat-treat- 
able alloys, heat-treatable wrought 
aluminum alloys, alclad products, 
formability, and resistance to corrosion. 

“Thermal Treatment of Aluminum 
Alloys” by E. H. Dix, Jr., assistant 
director of Research. This lecture in- 
cludes a discussion of annealing treat- 
ment, recovery treatments, preheating, 
solution heat treatment, quenching, 
aging and reheating 


The Principles of Magnaflux 


F. B. DOANE, President, Magnaflux 
Corp. and C. E. BETZ, Vice-President, 
Magnaflux Corp. Third edition, 388 
pages, 6 x 9 in. Published by Magna 
flux Corp., 5900 N. W. Highway, 
Chicago 21, Ill. $5. 


Magnaflux is a name given to a 
method of nondestructive testing of 
magnetic materials. A part to be tested 
by Magnaflux methods is first magne- 
tized. A ferromagnetic material is 
then applied, either as a dry powder or 
in liquid suspension. The presence of 
the magnetic field will then cause the 
distribution of the ferromagnetic ma- 
netic field will then cause the distribu- 
tion of the ferromagnetic material in 
a pattern. Irregularities in this pattern 
indicate the possibility of defects in 
the material. 

This book discusses the applications, 
procedures and interpretation of Mag- 
naflux test. A well illustrated basic 
discussion of the principles of mag- 
netism is included in the beginning of 
the book. This is followed by chapters 
on magnetizing methods, the possible 
distributions of magnetic fields in the 
part tested, and the magnetizing char- 
acteristics. 

The next chapter is devoted to the 
ferromagnetic material used to indi- 
cate the distribution of the magnetic 
field. Data on various forms of the 
ferromagnetic material are given. 
Methods of applying the material and 
preserving the Magnaflux pattern are 
explained. The next two chapters de 
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Special shapes of tubing cut weight, cut costs 


When you switch from castings or other solid sections to ARwcO 
Cold Rolled Steel Mechanical Tubing for light structural products, 
you get many cost-saving, weight-saving advantages 

Special or standard shapes of light-walled tubing often can help 
you eliminate or greatly reduce costly fabricating operations 
And, with these savings, tubular parts give your products the most 
efficient section for structural requirements under many types 
of loading conditions. 

Armco Tubing made of cold rolled steel not only retains its 
uniform strength, temper and ductility, but the outer surface 
becomes smoother dhd brighter with the burnishing action of the 
highly polished forming and sizing rolls. 

ARMCO Tubing also is easy to fabricate to your product design 
It can be bent readily in all directions by press or mandrel 
It is suitable for flanging, expanding, beading, upsetting and 
swaging operations. 

Sizes range from '/," to 3" O.D., in wall thicknesses from .028” 
to .083". However, some sizes are not available in all wall 
thicknesses in this range. 

If your products are not structurally suited to standard shapes 
of tubing, our engineers will be glad to work with you on special 
shapes. Just mail the coupon on this page for additional information. 
Armco Steel Corporation, 234 Curtis Street, Middletown, Ohio. 


Export: The Armco International Corporation 


ARMCO STEEL TUBING 


(formerly made by Jackson Tube Co., Inc.) 


Bending Armco Steel Tubing over a mandrel. In 
press bending too, round tubing can be bent with 
equal ease in all directions. When painted, this 


section of tubing will become a vacuum sweeper ( ————— ) 
handle. pRMCO 


@@e2e2e00008080 WV/eeecccccce 
ARMCO STEEL CORPORATION 


234 Curtis Street, Middletown, Ohio 


We manufacture 
C Have a representative call 
[] We can use engineering assistance 


Name ——— 
Company /. 1 
Street. 


(Op... 


Propuct ENGINEERING — Novemser, 1949 





ROUND 
& SHAPED 


TUBING 
(.010” to Ye’ 0.D. Max.) 


Available in: 


Carbon Steels: 
AISI— MT C-1008, 1010, 
1015, 1020, 1025, 
1035, 1075, 1095 


Alloy Steels: 
AISI— 4130, 4155, 
52100 


Stainless Steels: 
AISI— 303, 304, 309, 
310, 316, 317, 321, Y k 
347, 403, 420, 430, For the instrument maker, Superior fur- 
446, 502 (T-1) nishes tubing in cut, multiple or random 
m ossi lengths, shaped to "standard" specifications— 
ickel, onel", " 
"K-Menel", “Inconel” or your specialized designs. Flat and elliptical 
Beryllium Copper ovals for bourdon springs can be produced in 


any analysis shown in the accompanying table. 


Superior Shaped Tubing Specification and 

Tolerance Sheets list all the shapes and sizes 

for which tools are prepared and in stock. 

While the specification sheets are not available for general distribution, a 

Superior representative will gladly call at your office to review your dimen- 
sional, analysis and delivery requirements. 


You are invited to make full use of this Superior service—your request will 
receive prompt attention. 


SUPERIOR TUBE COMPANY 


2014 Germantown Ave. Norristown, Pa. 
For Superior Tubing on the West Coast, call PACIFIC TUBE CO 


scribe the types of defect which can 
be detected by Magnaflux tests and the 
character of the irregularities in the 
distribution of the ferromagnetic ma 
terial which can be observed. This ts 
followed by a chapter on the applica 
tion of Magnaflux testing to welds, 
large castings and forgings. With the 
exception of a chapter on demagnetiz- 
ing a part after it has been subjected 
to a Magnaflux test, the remainder of 
the book is devoted to interpretation 
of Magnaflux test. Included in this 
discussion is a chapter on nonrelevant 
or false indications. The final c 
touches upon the problem of deciding 
whether the defects revealed by Mag- 
naflux tests should lead to the rejec- 
tion of the part 


Treatise on Powder 
Metallurgy 


(Vol. I, Technology of Metal 
Powders and Their Products) 


CLaus G. GOETZEL. 778 pages, 61 x 
91 in. Published by Interscience Pub 
lishers, In , Neu York $15. 


This volume deals with the tech- 
nology of powder metallurgy proc- 
esses, including a brief description of 
the underlying principles “a a his- 
torical review. The production, prop- 
erties, and testing of powders, as well 
as their conditioning for powder 
metallurgy operations, are discussed 
and a survey of the currently available 
commercial grades of powders is 
made. This feature is believed unique 

and necessary—for the beginner en- 
tering the field 

Aware of the controversial nature 
of the subject, the author has tried to 
give a fair appraisal of the most com- 
monly used powders, mills, presses, 
and furnaces on the basis of personal 
experience and of catalogs and ad. 
vertisements by the various producers 

The subject of pressing of powders 
is given considerable space and cover- 
age of both the theoretical and the 
practical aspects is attempted. Press. 
ing at elevated temperatures is inten- 
tionally treated before a discussion of 
sintering 


A.S.T.M. Standards 
On Light Metals and Alloys 


Published by the American Society for 
Testing Materials, 1916 Race St., Phil- 
adelphia 3, Pa. 160 pages, 6x9 in. 
Non-members, $2.25 per copy: $1.75 
to A. S. T. M members 


This is a compilation of ASTM 
specifications and methods of test for 
light metals and alloys, prepared in 
convenient form. It includes not only 


5710 Smithway St., Los Angeles 22, Cal * ANgeles 2-2151 | those specifications and methods of 
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THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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5 New Models 
ask for BULLETIN 525 


IF IT’S IRON OR STEEL 


( DIPPED 
IN MOLTEN 


ZINC) 


A heavy coating of oa 
applied to iron or steel by the 
Hot-Dip Galvanizing process 
provides the utmost seta 
Lu the metal, providing an 
sive action of the ae 
: i ae 
For an economical top-grade job of — pr 
ranizing, send your materials to a me m 
epit quts H t Dip Galvanizers Association. : 
obo railable at Association's qe te 
Mm ‘National Bank Bldg., Pittsburgh 22, à 


tion against rust. 
forms a perfect bon 
effective seal against corro 


10 YEAR SWITCH 


Different 


Prices Reduced 28°/, to 55°/, on same capacity 


Twice capacity of older models 
Hydrogen pressure increased 
No sputtering or false contacts 
No deterioration from inactivity 
Withstands higher temperatures 
Lower operating angles 


NEW 222 


—— EM o 


MERCURY SWITCHES and RELAYS 
DURAKOOL, INC., 1010 N. MAIN ST., ELKHART, INDIANA 


IN CANADA: CONTROLITE ENG, & SALES, LTB., TORONTO 5, ONTARIO 


cers COO ae 
v ‘ UNDER ppess” 


test which come under the jurisdiction 
of Committee B-7 on Light Metals and 
Alloys, but also those for light metal 
alloy die castings, prepared by Com 
mittee B-6 on Die Castings, and those 
for aluminum wire and cable for elec 
trical purposes, sponsored by Com- 
mittee B-1 on Wires for Electrical 
Conductors. Several methods under 
the jurisdiction of Committee E-1 on 
Methods of Testing and Committee 
| E-3 on Chemical Analysis of Metals 
| have been added to make the compila 
tion as useful as possible. In addi 
tion a specification for arc-welding 
electrodes under the jurisdiction of the 
AWS-ASTM Joint Committee on 
Filler Metal has been included. 


Applied Mechanics 





Harvey F. Girvin, professor of ap- 
plied mechanics, Purdue Universit) 
Second Edition. 417 pages, 6 x 9 in 
Published by International Textbook 
Co., Scranton 9, Pa. $5.25. 


The book deals exclusively with the 
study of the effect of forces on bodies 
at rest or in a state of uniform motion, 
the study of motion without reference 
to the forces that cause or influence the 
motion, and the study of the effect of 
unbalanced forces on the motion of 
bodies that therefore have accelerated 
or non-uniform motion 

Topics and their subdivisions are 
those usually covered in textbooks 
dealing with applied mechanics. 

This second edition has been en- 
tirely reset. Illustrative examples have 
been added. Some sections have been 
considerably amplified, especially those 
dealing with kinematics and kinetics. 

Problem material has been rear- 
ranged and many problems revised. 
The book now contains more than 
a thousand examples and problems. 
More than six hundred line drawings 
are included to visualize the concepts 
presented and give problem data. 


Tables of Bessel Functions 
Of Fractional Order, Vol. II 


Prepared by The Computation Labora 
tory of the National Applied Mathe- 
matics Laboratories, National Bureau 
of Standards. Published by Columbia 
University Press, Morningside Heights, 
New York. 8x11}, 365 pages. $10. 


The present volume, devoted to the 
tabulation of Iy (x) for + y = 1, 
4, 4, ł, is a sequel to the volume con- 
taining Jy (x) for the same orders. 
The functional values in both volumes 
are given either to ten decimal places 
or to ten significant figures. The in- 
terval in the argument has been so 
chosen that interpolation with the aid 
of the tabulated second central differ- 
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CONTRO; 
a ae 
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ef pe ee SC] om 
LELLLLLILEI ELESE 
20 30 40 50 
HUNOREDS CUBIC INCHES PER MINUTE 


Available in sizes 1⁄4” through 11⁄4” 


iQ 


Win air flow regulated 
by screw action, changes in volume take 
place with constant progression—not a series 
of ‘‘steps’’—but with micrometer accuracy. 
Control of the air flow is absolute—from 
zero to maximum. 


Simple—dependable—rugged. Only two 
moving parts—stem and poppet. 


Alak Ross for Any Air Control Information 


SS 
hed 


FT i 
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A few of the cross sections curved and bent by BATH Metal Form Division. 


Curving, Bending, Fabricating 


CUSTOM FORMING of curved parts, accurately and inexpen- 

sively, is the regular function dde Metal Form Division of 
The Cyril Bath Company. We curve, bend and fabricate—from 
any cross section, whether extrusion, rolled, bar, strip or sheet 
—in any metal, whether aluminum, carbon or alloy steel, stain- 
less or bronze—to any curve, whether shallow or sharp, constant 
or compound. Send blueprints and estimated production require- 
ments for prompt quotation. 


































Stainless channels and steel locking rings are Outer profile structural member formed in one 
formed without wrinkling. piece from alumioum alloy extrusion. 

















Bu 
i 


— 


4 






































Trailer roof cap (lef), formerly an assembled Curves not normally formable, or too costly to 
section, is formed in one piece by BATH. Coach form on conventional equipment, are no prob- 
frame (right) includes reverse bends. lem for the BATH method. 

















Jke CYRIL BATH @. 


6987 MACHINERY AVE. * CLEVELAND 3, OHIO 
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ences will yield the maximum attain 
able accuracy over most of the range 
covered. In some regions, where this 
desideratum is not met, fourth central 
differences are also given; in such re- 
gions it is always possible to obtain 
an accuracy of at least seven significant 
figures by Everett's interpolation for- 
mula involving only second differences 
Interpolation is not feasible close to 
the origin (for x less than 0.05), and 
therefore in this region the auxiliary 
function x” Iy (x) has been tabulated 
together with its second central differ 
ences 

The tables of Jy (x) in the present 
volume cover a range of x from 0 to 
25. The function e* I, (x) is tabu- 
lated in the range of x between 25 and 
30,000 at various intervals. With the 
aid of these values it is possible to 
compute Iy (x) in this range of x 
For x greater than 30,000 an accuracy 
of at least nine significant figures can 
be obtained with the first two terms 
of the aymtotic expressions for |; 
(x). 

In addition, the present volume con 
tains tables of the Everett interpolation 
coefficients, a list of constants, and a 
table for facilitating interpolation with 
respect to 1 Volume I gave a com 
plete explanation of this table 


Engineering Materials 
and Processes 


Metals and Plastics 


WiLLiIAM HowaRD Crapp, Professor 

Mechanism and Machine Design, 
Emeritus; and Donald Sherman Clark, 
Associate Professor Mechanical Engi- 
neering; both of California Institute 
of Technology. Second edition. $26 
pages, 6 x 9 in. Published by Inter 
national Texthook Co., Scranton 9, Pa. 
$6.50 











The content of this second edition 
is essentially the same as that of the 
first edition, the wide adoption of 
which has substantiated the authors’ 
belief in the necessity of presenting to 
engineers in training the basic in- 
formation on the properties of ma- 
terials and technological processes 

Chapters on cooling curves and 
equilibrium diagrams, plastics, cast- 
ings, and methods of joining metals 
have undergone the greatest change; 
as presented in the second edition. The 
chapter on plastics has been com- 
pletely rewritten 

The material has been gathered 
from many books, catalogs, magazines 
and professional papers. It presents a 
brief treatment of the physical prop- 
erties and uses of the princip al engi- 
neering materials. Methods for proc- 
essing these materials are also de 
scribed. 
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Farrel can supply you with precision-generated in- 
ternal gears, with either spur or single helical teeth, 
in any size up to approximately 16 feet in diameter, 
12-inch face, 1% DP. 

The “blueprint” that makes these gears possible is 
the Farrel-Sykes gear generator. This machine gen- 
erates internal gears with the same accuracy of tooth 
contour and tooth spacing that has made the contin- 
vous-tooth, herringbone Gear with a Backbone so 


well known throughout industry. 


When you need smooth-operating, quiet and effi- 
cient internal gears, call Farrel. Full information, as 
well as engineering help, available on request. 


FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN STREET, BUFFALO 7, N.Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Detroit, Chicago, Los Angeles, Tulsa, Houston 
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The secret behind Philco’s 
“adjustable shelves” 


fe e? 
` . 
~PCeccccccccceoeoeer?® 


-- SPRING-LOCKed SHELF SUPPORTS 


for n 
gend f" 


and 


When Philco engineers needed a shelf support for 
their new adjustable shelves that accommodate 
any size or shape food, they chose blind-fastening 
Spring-Locks with hook-shape heads. Here's why— 


@ Spring-Locks are inserted in a punched hole— 
made before the liners are formed—just by a half 
turn. No special tools—no nuts—no bolts—no re- 
ceptacles—no lock washers or threadings. All 
you need to install is ore hand and one second! 


Spring-Locks can be installed in the inner liner 
after liner has been formed, enameled, and as- 
sembled in the complete refrigerator. Another 
cost saving! 


Spring-Locks are high-load supporting...give a 
sure-tight, vibrationless fit. And...they lock with 
high initial load. 


Spring-Locks can be replaced easily by the 
householder in case of broken or bent shelf- 
supports. Just a half turn does it. You avoid irk- 
some work behind the refrigerator! 


Like Philco’s engineers, you, too, will marvel at 
Spring-Lock’s simplicity and flexibility. Use it as a 
blind rivet...a door strike...a wash-tub lifter knob 
...as hundreds of different devices, either in metal 
or plastic. But however you use it, Spring-Lock is 


, data 
re 
10 “a tod aU 
, Sam 1751 
Free 
— 


bound to cut deep into material and assembly costs 
...add to your product's appearance and efficiency. 
Remember: heads can be molded to meet your de- 
sign needs. So why not brief us on your fastening 
problem today? We'll be glad to work out the de- 
tails with you. 


HERE'S HOW SPRING-LOCKS WORK 


The U-shaped stainless steel wire on the shank starts 
with its legs straight on initial insertion. When the 
Spring-Lock is turned 180 degrees, the legs bend 
so that the leg ends bear against the back of the 
sheet, providing a sure-tight fit. Another 90 degree 
turn moves the leg ends until they register with the 
opening, and the Spring-Lock is free for removal. 


Simmons Fastener Corporation 
NORTH BROADWAY, ALBANY 1, 


NW. T. 


QUICK-LOCK...SPRING-LOCK...ROTO-LOCK...LOCK-NUT 
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Untroducing... 2 revolutionary advantages 


that lower the cost of photographic intermediates 


FIRST TIME... 


you can print a pho- 


tographic intermediate FIRST TIME 


in your direct process 
or blueprint machine 
. and develop it in 


standard photographic 


solutions. Kodagraph 
Autopositive Paper 
brings you this advantage in the reproduction of 
any drawing or record—whether it be translucent or 
opaque ... old or new. 


you can produce positive photographic inter- 
mediates directly from your originals—without 
a wasteful negative step. The result every 
time is a print with dense black photographic 
lines on a clear, non-curling translucent 
base—an intermediate that produces uniform 
prints at practical machine speeds . . . that’s 
“photo-lasting” in the files. 


Kodagraph Autopositive Paper 


FIRST TIME... 


you can handle a photographic inter- 
mediate material in ordinary room- 
light —dispense with the darkroom! 
And processing is simplified still 
further because Kodagraph 
Autopositive Paper has wide latitude... 
is amazingly uniform from sheet to 
sheet, package to package. 


"Kodak" is a trade-mark 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


3 revolutionary advantages — you w ill agree... 
advantages that mean low cost protection for the thousands of 
dollars you have invested in engineering drawings. Learn 

all the facts about Kodagraph Autopositive Paper. . . all the 
reasons why you or your local blue- 

printer can process it with substan- 

tial savings in time, labor, dollars. 


Mail coupon for FREE booklet 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of "The Big New Plus" 
—your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodak line. I have 


O direct process O blueprint O contact printer equipment 


Name—__ 
Department 
Company 
Street— 
City 


State 





' 
4*0 THREAD 


Yes, this steel part 
is one piece— 
how was it made? 


This is no puzzle to designers who know the possibilities of cold beading. 

It could be milled from bar or cut out of a hex rod on a screw machine, 
but that would mean wasting about 7596 of the metal. 

Aside from the saving of metal, this part can be produced about 10 times 
as fast by cold heading. The cold working of the steel increases its strength. 
Close tolerances are held. Secondary operations are at a minimum. Tool 
expense is a minor item. 

The part meets every specification, and the cost is lower when made by 

s the high-speed, mass production process of cold heading. 

A Scovill representative is near you for consultation 
Consider parts you are using now—could they be made better and cheaper 
by cold heading? What about parts now on the drawing board? Unusual 
specifications can often best be met by cold heading. 

Scovill’s representative is near you—why not give him a call? 


Industrial Fastener Sales wareenue omsion 
SCOVILL MANUFACTURING CO. varervnue 4s, conn. 


Special Cold Headed Parts + Recessed Head Screws + Sems » Tapping Screws « Standard Machine Screws 


Illustration 


enlarged 
to show detail 


NOW READY, “Guide to the 
Profitable Use of Cold Heading” 
—Bulletin No. 2. Here are more 
examples of the advantages and 
limitations in designing parts 
for cold heading. Send now for 
your copy. 


New York, Chrysler Bldg 
Detroit, 858 Moccobees Bldg 
Chicago, 222 W Adoms Street 
Los Angeles, 2627 S. Soto Street 
Clevelond, Terminol Tower Bldg 
Son Francisco, 434 Brannan St 
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ABOUT MOTORS 
BEFORE 
THEY ARE 
BUILT! 


This 10-ft. R&M “Electrical Slide Rule” 
Helps Designers’ Dreams Come True 


ROBBINS & MYERS 
means 
RELIABLE MOTORS 


Fractionals 
from 1/200 h.p 


Matched Motor Parts 
for built-in applications. 


ROBBINS & MYERS: INC. 


Paopucr ENGINEERING 


FAST FACTS YOU'LL LIKE. When you 
come to Robbins & Myers with your 
motor problems, this machine helps to 
solve them. And the answers you get 
are not the kind that merely meet obvious 
needs. They're the very bes! answers 
with all things considered—for every 
possibility can be thoroughly probed in 
just a matter of minutes. Nothing is 
taken for granted. 


AN R& M ACHIEVEMENT. R & M engi- 
neers, who conceived the whole idea 
and built this amazing fact-finder, call 
it the “Motor Calculating Board.” It con- 
sists of an intricate arrangement of re- 
actance coils and resistances which may 
be used in a multitude of “equivalent 
circuit” combinations. By means of dials, 
desired values are set up in the various 
elements, and the performance of an 
equivalent motor is then apparent by 
reading the meters. 
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MOTOR 


Springfield 99, Ohio * Brantford, Ontario 


ANY INDUCTION MOTOR. Use of “equiv- 
alent circuits" for pencil-and-slide-rule 
design computation is not new, but it 
remained for Robbins & Myers to de- 
velop such circuits for some of the most 
difficult types. Now, any induction motor 
a designer may dream up can be quickly 
simulated on the Motor Ca'culating 
Board, and both starting and running 
performances accurately predicted. 


SAVES TIME AND MONEY. If your pres- 
ent motors lack characteristics you would 
like them to have, or if you are working 
on new applications where requirements 
are precise, this remarkable R & M 
development will save you time and 
money. It’s like having dozens of types 
of motors in all speeds and sizes for 
your testing and selection—but it's quick, 
and the service is free. Write today. 
Please address Dept. P-119. 


DIVISION 





MANUFACTURERS: PRODUCTION ENGINEERS: 


YOU CAN SAVE ON PRODUCTION— we are daily proving our ability to 


kiln dry wood to meet the most exacting requirements for manufacture and for certain phases of produc- 
tion where wood is dried to meet technical and scientific needs and to supplant uses of other materials. 
Let us work with you. There is also THE WET AND DRY ISSUE- kiln dried woods, dried where they 


originate—resawed, surfaced, cut to pattern if desired—offer a real freight saving on dry weight against 


heavier green weight. 


TO MEET EXACTING SPECIFICATIONS 


For TECHNICALand AIRCRAFT Drying up to 50'lengths 
5 Fully Automatic Cross-Circulating Kilns operated by noted kiln engineers. 


RESAWING, SURFACING, PATTERN ITEMS 


LOCATED ON THE MAIN LINE OF THE 
SOUTHERN PACIFIC R. R. — Transit rates apply on 
shipments originating on other lines 


12 Spindles of Automatic 


Drilling Machine are 
NOPAK Operated... 


Twenty-four 52” holes are drilled every 15 
seconds by this high production machine, 
specially built for the U.S. Government by 
Dorr Sales Co., Milwaukee, Wis. Feeding 
and retraction of the 12 drill press spindles 
is fully automatic once the master control 
valve (a NOPAK ?5" 4-way operating valve) 
is opened. 


The master valve trips twelve ?$" NOPAK 
Reciprotrol Valves which actuate 12 NOPAK 

3' x 10" Model "A" Cylinders. Each cylinder "feeds" 
one of the 12 large, double-spindle, drill-press heads, 
retracting the spindle aíter the hole is drilled. The 
12 cylinders operate automatically at a pre-deter- 
mined stroke speed, governed by the Reciprotrol 
Valves, and depending upon the size of hole and 
thickness of metal to be drilled. 


Write for Special Bulletin on NOPAK Reciprotrol Valves. 

















D CYLINDERS 


DESIGNED for AIR and HYDRAULIC SERVICE 


228 


CABLE ADDRESS: LUMAC 
LONG DISTANCE — SUnset 1101 
for GORDON WILKINSON, Pres 


2534 S. E. STEELE ST. 


12 NOPAK Reciprotrol Valves 
Actuate 12 NOPAK Cylinders 


NOPAK Reciprotrol 4-Way Valves 
automatically contro! Speed-and- 
Length -of-Stroke of Reciprocating 
Cylinders. 


Representatives in Principal Cities 


GALLAND-HENNING MFG. CO. 


2762 SOUTH 31st STREET © MILWAUKEE 7, WISCONSIN 


A $649-1,H-A 
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NOW ...get Lok-Thred’s 


" i 
SITE E 
n 


LETT | 


| 


greater strength . . more positive 


f 
| 


locking action . . in any size 


stud, bolt or screw 


Are you making full use of LOK-THRED'S 
proved advantages—and its availability in any 
size or type of threaded fastener? 

The revolutionary LOK-THRED design locks 
securely and becomes tighter in service . . . has 
much higher fatigue limits and is stronger in both 
tension and torsion than ordinary American 
National Threads...does not require selective fits. 

These and other LOK-THRED features may 
offer important application advantages in your 
products. For full information, write for LOK- 


THRED booklet, today. 


LOK - THRED 


FORM Af J : 
» 5 ^^, AMERICAN NATIONAL 


"unl «7 — THREAD FORM 


Ae 


Note Lok-Thred's larger cross 
section . . . and flat root surface 
instead of a relatively sharp 
“Vv”... as compared to the 
American National Thread 
form. Here's the secret of Lok- 
Thred’s greater strength. 


nmm 


THE NATIONAL SCREW & MFG. CO. 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 So. Garfield Ave., Los Angeles 22, Cal. 
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sowie d nodi unt 
EM. FOR PRODUCING BETTER 
BRONZE BEARINGS AND CASTINGS? 


The answer is that ALL FOUR are equally impor- 
tant...and ALL FOUR represent the reasons why 
more and more users of Non-Ferrous Bearings 
and Castings become N-B-M Customers. 


* 


The most modern equipment for alloy testing, 
molding, casting and finishing assures you of 
finer, more dense, closer-to-size bearings and 
castings — products that have higher resistance 
to wear and greater long-range economy. 

Yes, this complete N-B-M Service is worth- 
and Finishing are unique. They represent an while investigating. Call in your nearest N-B-M 
important chain of service—an ability to trans- Representative—he will gladly show 
late your problems into requirements, and require- 


The complete facilities of National Bearing 
Division for Research, Engineering, Production 


you how this service can be geared to 


ments into actual products that serve you better. serve you with maximum efficiency. 


THIS NEW CATALOG completely describes N-B-M Facilities—how 
they can cut costs for you and tie in with your own production. 
Write for a free copy today. 


NATIONAL BEARING DIVISION 


COMPANY 4930 Manchester Avenue » St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. + MEADVILLE, PA, « NILES, OHIO e PORTSMOUTH, VA. e ST. PAUL, MINN. èe CHICAGO, ILL. 
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* Any metal 

* Any gauge 
* Any size 

* Any quantity 
* Any finish 


When manufacturers of electronic, radio and 
electrical apparatus, situated as far as 2000 miles 
and more from our plant, insist on Karp sheet metal 
craftsmanship, there must be good and profitable 
reasons. 


One important reason is that Karp-constructed 
cabinets, enclosures, housings and chassis are 
custom-built to individual requirements: $0 precisely 
and uniformly made that time and money are saved 
on your assembly line. Another reason is that Karp 
builds good looks and streamlined styling into 
the product, giving you added sales and profit 
advantages. 


Remember the Karp blueprint man symbolizes blue 


ribbon quality in cabinets housings, enclosures and 
chassis. Tell us your needs. Get our quotations. 


KARP METAL PRODUCTS CO., INC. 


241 - 63rd STREET, BROOKLYN 20, N. Y. 


Custom Craflsmen tn Sheel Metal 
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F 
INE TUBING FINISH 


PROBLEM: The L. S. Brach Míg. Co. required 
small, precision-made tubing for automobile 
antennas. 

ons included: 

free from die m and other 
fections to allow 9 


Specificati 
e Finish 
imper 
plating. 
e Lengths to be perfectly straight. 
eTrue concen y for telescopic 
operation. 


tricit 


e j . 
t met Brach's $ 


e tolerances. 
were exceptionally 


chrome inish. 
fault and pro- 
keeping wi 


RESULT: Aut 
and easily ous 
at without 
rance in 


the automob 

If you have 4 problem that can be $9 
£ small, non-ferrous tubing, Vo" OD. 

to 0.010" OD. contact Precision for Nth degree 

accuracy in size, shape, alloy, and finish. 


PRECISION 4 TUBE CO 


3824-26 
- aad. 
ACE STREET* PHILADEL 
HIA 28 
r FA 
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RACK ER i 
"wu LEROS 
WHEN THE FIRST PNEUMATIC 
TIRE WAS INVENTED 


e 
WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS i E -i 
ii r1 


AM 


All steel wax recovery unit consisting 
of a jacketed tank with a spiral coil 
condenser and rectongular receiver 


include ma- 

ng and painting 

ion insures quality con- 

trol. Today, call or write KOVEN. One of our 
representatives will be glad to discuss your 


Plants production problems — without obligation. 


jy C.) a L. O. KOVEN & BRO., INC. 
Dover N.J. — > "^ , 154 Ogden Ave., Jersey City 7, N. J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 1881 
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SHENANGO -PENN 


CENYTRIFUCAL 


CASTINGS 


Textile roll with body of Meehanite Metal and cover of bronze, both cast 
centrifugally by Shenango-Penn to assure exceptional strength and life. 
Lhenango-Penn offers modern machining facilities for completely "inished 


parts (as shown) or any stage of completion desired. 


How this textile roll might smooth out a problem for YOU 


E SYMMETRICAL parts (such as sleeves, liners, 


rings, bushings, rolls and roll covers) figure in 


the machinery you build or operate, the above roll has 


qualities that could probably save you time and money. 


The roll's body is Meehanite Metal—a big ad- 
vantage in itself. The cover is bronze. Both are 
Shenango-Penn centrifugal castings. This means 
fine-grain, pressure-dense metal, assuring exceptional 


strength and hardness, and permitting the finest 


kind of finish. You just can’t beat this combination 
for resistance to wear, breakage and distortion 
... for long life! 

That's why Shenango-Penn is continually produc- 
ing symmetrical, annular and tubular parts, large and 
small, for many services in many industries. Send 
for free bulletins on either ferrous or non-ferrous 
made-to-order centrifugal castings or on centri- 


fugally cast bronze bushing stock in standard sizes. 


SHENANGO-PENN MOLD COMPANY 
678 WEST THIRD STREET . DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 
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nt lighting fixture $ 


stron between ceiling and wal 


especially fo 


8 


Koppers 
Monufa« 
IIIJ 
Iz 


w” Polystyrene 


turer’ Winfield Electric Company 


N. Ado Street, Chicago 22, III 


truder The Anesite Company 


(/ 


Koppers Perfected Plastic for lighting applications 


@ Lighting fixture makers have long been looking 
for a way to obtain a soft white light . . . not too 
bright . . . not too dim . . . but easy on the eyes. 
Koppers has solved this problem by developing a 
new transluscent color called *Moonglow," made 
from Polystyrene 8. 

Fixtures designed around the use of “Moonglow” 
are ideal for offices, industrial plants, bathrooms, 
kitchens and automobiles. They direct maximum 
light where you want it without glare. 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices: New York Boston, Chicage and Sen Francisco 


Koppers 


* POLYSTYRENE 


* ETHYL CELLULOSE * CELLULOSE ACET 
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hit tenda 
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"MOONGLOW'' POLYSTYRENE 8 


You can get just the right degree of light transmission and 
diffusion combined with proper opacity or hiding power. 
This assures maximum light without showing the tube in 
fluorescent lights or the filament in incandescent lights. 


OF 


High heat distortion temperature, 200^F. assures dimensional 
stability. 


Light weight results in less weight suspended from ceiling 


and in lower shipping costs. 


Can be injection molded or extruded in any desired shape 
and easily cut to proper length. This reduces labor, time, and 
material costs. 


Flexibility permits shield to be snapped into position, saving 
assembly time and maintenance time after installation. 


The use of plastic in the shield permits a minimum of metal 
framing and therefore allows a maximum of light trans- 
mission area. 


RE-DESIGN FOR LOWER COSTS 


The Winfield Electric Company has already re- 
designed their fixtures to take advantage of the 
many cost-saving features of Koppers “Moonglow” 
Polystyrene 8. Why not discuss *Moonglow" with 
our engineers or write for complete information? 


r-^----- 
I 


Koppers Company, Inc 


Chemico! Division, Dept. PE-11 
Pittsburgh 19, Po 


ce 


KOPPERS 
b d 


Please send me more information on Koppers "Moonglow" 
and a sample chip. | am a molder extruder C) 
other 


Company 
Address 


City 


NEM c 





IT’S EASY TO APPLY HEYCO 


1. Slip HEYCO on wire. 
JÁ 2. Snap HEYCO into hole. 


Amps A 
Heres what Aeyco does- 


1. Absorbs cord pull, push and torque 

2. Insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. Improves product appearance at low cost 


TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 


In Canada approved by Canadian 
Standards Association No. 8919 


Where Can You Use 
the Unusual Properties 


of BAUR Rod? 


EXCELLENT WEAR RESISTANCE combined with 
unique seating characteristics makes this nylon rod 
an ideal material for machining into valve discs. 
Other resilient materials tried in this safety valve were 
found to creep under spring compression or stick 
to the valve seat. FM-3001 Nylon is flexible enough 
to conform exactly to the valve's seating suríace, 
has a recovery characteristic which quickly seals 
the slightest leak, and has relatively low hygro- 
scopic expansion. 


Check This Combination of Physicals 
Plus LOW COST MACHINING 


FM-10001 Nylon rod was selected for these precision 
spacers, washers and bushings because it has a 
somewhat higher softening point than other thermo- 
plastics, and because nylon is fungus resistant. 


The easy-machining characteristics of nylon rod gave 


| economical production of these precision parts. 
Costly molds were not needed, and design changes 


can be made at minimum cost. 


Useful Engineering Data 
covering Nylon Rod and 
Strip are contained in this 
folder. For your copy, just 
drop us a note on your 
company letterhead. 


the POLYMER CORPORATION 


of PENNSYLVANIA 


201 GANSTER BUILDING, READING, PENNSYLVANIA 


Propucr ENGINEERING — NovemBer, 1949 





W HEN re-design of a molded plastics product can 


eliminate 90% of the former labor cost, tnat is a 
major accomplishment. . . 

Horrocks-Ibbotson of Utica, New York, re-de- 
signed their famous Sea Level Winding Reel for 
molding on Stokes fully automatic presses. 

Production rate of the side pieces was stepped 
up from the old rate of 60 per hour to 270 per hour; 
press labor cost was cut 90%; deburring costs now 


approach zero; material losses from 10% to 4%. 


Stokes completely automatic molding machines are 
cost-saving units . . . designed to produce precisely 


accurate parts, economically and dependably. 


Stokes can tell you whether your plastic parts can 
be profitably produced by automatic molding... 


just send the parts or blueprints for free analysis. 


F. J. STOKES MACHINE COMPANY 
5900 Tasor Roap 


PHILADELPHIA 20, PA. 


WRITE for Bulletin No. 741 deseribing 
the Stokes Completely Automatic 
high-production Molding Press. 


Stokes makes Vacuum and Spe- 
cial Processing Equipment, High 
Vacuum Pumps and Gages, Phar- 
maceutical Equipment, Industrial 
Tabletting and Powder Metal 
Presses, Plastics Molding Presses, 
Water Stills and Special Machinery. 


STOK " 
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We continue our “Good Company” 
series this month with the permission of 
Giddings & Lewis Machine Tool Company 
who have adopted the Maxitorq Floating 
Disc Clutch for their No. 351-T Table Type 
Horizontal Boring, Drilling and Milling 
Machine. A single, wet plate Maxitorq con- 
trols the power transmission in the feed and 
rapid traverse unit. 


Maxitorq features that win approval from 
builders of machine tools, machinery and a 


wide variety of motorized products inciude: 
compact design; Separator Springs that keep 
discs apart to prevent drag, abrasion and 
heating in neutral; assembly, adjustment and 
take-apart without tools; and complete as- 
sembly shipments so that clutch is ready to 
slip onto a shaft. 


Maxitorq engineers will give you specific 
and practical recommendations for smooth, 
dependable power transmission. 


Send for Catalog PE11 


THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER * 


CONNECTICUT 
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KEY 


1. Field Coil Lead Wire Insulation (Made with Fiberglas yarns 

2. Sleeving or Tubing (Braided with Fibergias yarns 

3. Armature End Cap (Laminate reinforced with Fiberglas fibers 

4. Armature Slot Wedges ' Laminate reinforced with Fiberglas fibers 

5. Armature Coil Lead Separator | Cloth or tape woven of Fiberglas yarns 
6. Armature Coil Leads (Tied with Fiberglas cord 


7. Field Coil Live Terminal Lead Wire Insulation (Made with Fiberglas 
yarns 


8. Field Coil Ground Lead Wire Insulation (Made with Fiberglas yarns 
9. Armature Terminal Lead Wires Insulation | Made with Fiberglas yarns 
10. Brush Holder | Tube made of laminate reinforced with Fiberglas fibers 
11. Brush Cap (Molded part reinforced with Fibergias fibers 

2. Armature Coil Lead Protection (Sleeving braided with Fiberglas yarns 
13. Armature Coil Magnet Wire Insulation (Made with Fiberglas yarns 


14. Armature Slot Liner (Cloth or cloth and mica combination sheet made 
with Fiberglas yarns 


15. Armature Shaft Insulation Sleeving or tubing braided with Fiberglas 
yarns 


16. Field Coil Lead Support (Tape woven of Fiberglas yarns 

17. Field Coil Hold-Down Pin (Laminate reinforced with Fibergias fibers 
18. Field Coil Magnet Wire Insulation (Made with Fiberglas yarns 

19. Field Coil Wrapping (Tape woven ot Fiberglas yarns 


20. Commutator Lead Support Washers —Not Shown —Lam'nate rein 
forced with Fiberglas fibers 


*fiberglos is the trade-mork (Registered U. S. Pat. OF.) of 
Owens-Corning Fiberglas Corporation for a variety of prod- 
ucts made of or with gloss fibers. 
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FIBERGLAS 


Fiberglas* glass-base electrical insulating 
materials are available to the design engineer 
in the form of yarns, braided sleeving and 
tubing, woven cloth and tape, cordage, sheets 
of cloth and mica combined, varnished cloth 
and varnished tape, and laminates reinforced 
with glass fibers. 


The basic properties of the Fiberglas component 
in these materials are high heat resistance, high 
heat conductivity, high moisture resistance, high 
tensile strength, long life, and a space-saving 
factor that contributes to compact design. 


These properties have led to the wide use of 
Fiberglas glass-base insulating materials in 
equipment designed to operate under Class B 
and Class H conditions. 


Today, however, the use of these materials in 
equipment designed to operate under less severe 
Class A conditions is increasing... because designers 
and engineers of quality electrical equipment want 
the safety factor and customer-satisfaction 
insurance which the Fiberglas yarns help provide. 


A new catalog of Fiberglas glass-base electrical 
insulating materials is available. Write for a 
copy. Owens-Corning Fiberglas Corporation, 
Textile Products Division, Dept. 807, 

16 East 56th Street, New York 22, N. Y. 


T. 
>, | 
ed / 
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A.0. Smith Builds ELECTRIC MOTOR 


for hundreds of products, 
including "Thermobloc" Direct Fired 
Industrial Heaters 


Typical of the many problems A.O. Smith has solved in engineering electric 
motors to specific product requirements is that encountered in 

providing blower power for the “Thermobloc,” pictured here. Since 

the diameter of a standard-frame motor would restrict the required 

air flow of 4000 cu. ft. per minute, A.O. Smith engineered 1 full hp into 

a special small-diameter design, in a frame of less than standard 

size, which permits full flow of air into the heater. 


The research and engineering staff at A. O. Smith, where research 
itself has long been “big business,” is at your service to help integrate 
motor design with your product design. 

If you are seeking improved performance in your product, or if 

you require special characteristics in your power component—in either 
standard or custom-built electric motors—consult the A.O. Smith 

sales engineer. Or send the coupon below for additional information. 


THERMOBLOC, product of Thermobloc Division, Prat-Daniel Corp., 
East Port Chester, Conn., is a compact, draft-free, direct-fired unit 
heater for high-efficiency space heating. This compact 

unit, 10 ft. x 30 in., operates with No. 3 fuel oil or gas at 80 

to 85% efficiency, delivering 550,000 BTU per hour. Heat 

throw covers 5000 to 6500 sq. ft. floor space without ducts. 


A. O. SMITH ELECTRIC MOTOR íor the "Thermobloc," to drive the large 
blower fan, is 1 hp, 1800 rpm, single phase, mounted vertically 

in the base of the unit. Pre-lubricated, sealed-type ball bearings are 
self-protected from dirt and dust. Light and compact, this motor 
provides 1 hp in a smaller than standard frame. 


Ask the A. OO. Smith sales 


engineer about electric 24-HOUR MOTOR SERVICE 


motors for both standard To more than 200 authorized service 

stations the A. O. Smith Product 

and special uses Service Division provides fast, low- 

cost electric-motor service, on a 24- 

hour, off-the-shelf basis. Factory 

(ume eee soe ces ee ee ee ee ee N Service Branches and Warehouses at 
Union, N.J., Chicago 17, 


i ’ i à Dallas 2, Los Angeles 12. 
A.O. Smith Corporation, Dept. PE-1149 


5701 Smithway St., 
Los Angeles 22, Calif. 


Without obligation, send us full information on A.O. 
Smith Electric Motors. 


Name 


Firm 
Street ELECTRIC MOTORS 


Boston * New York * Pittsburgh + Cincinnati * Syracuse 
Cleveland * Atlanta * Chicago * Minneapolis » Detroit 
Milwaukee * Houston * Tulsa * Dallas * Denver * Seattle 
Los Angeles * San Francisco 
Motor Export Department: 13 East 40th St., New York 16 


City 
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They cant stand. 
Opis befo 


7 LL 


No, the people in our Quality Control Group can't 
stand even one spot before their eyes, when it comes 
to okaying a bearing, because they are passing on 
one of the most precise parts that goes into an engine 
assembly. 


In the case of the plain copper-lead main bearing 
shown above, this okay must be given 87 times. 


lp] Ww 


HIGH SPEED, high tempera- SPEED & LOAD bearings 
ture, automotive type bear- for pumps, compressors, in- 
ings available in many dustrial electric motors and 
combinations. similar uses. 


IDE 


On more complex items—such as flanged bearings— 
an even greater number of tests is necessary. 


These manufacturing controls pay off for you! They 
are your assurance of high quality and exact adher- 
ence to your specifications. You get maximum per- 
formance when you use Federal-Mogul silent sleeve 
bearings. Consult our engineers on your requirements, 


w 9 


HEAVY LOAD for big Die. BRONZE PARTS in many 
sels, power plants, etc.— shopes, sizes; thrust washers, 
bearings up to 272” OD, bushings; for mony types of 
steel and bronze back. applications. 


1899 e Fifty Years of Continuous Bearing Experience è 1949 


FEDERA 


NovEMBER, 1949 


MOGUL 


11043 SHOEMAKER, DETROIT 13, MICH, 





SELF-LUBRICATING 
MORGANITE OUTBOARD 
BEARINGS ON 
CONVEYOR BELT 
ROLLER CHAIN 


One application that clearly 
demonstrates the special properties of 
Morganite bearings is their use on 
conveyor belts involving continuous 
changes of atmosphere and temperature. 
Bearings, pump blades and seal rings of 
Morganite easily withstand these 
conditions . . . actually operate better 
when submerged in liquids. 'They are 
immune to oil, petroleum, water, brine, 
most acids and alkalies. Being self- 
lubricating they do not contaminate 
contacting liquids and materials with 
grease or oil, impart no odor or taste. 


Additional! dota on 
Morgonite will be 
found in Sweets 
File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consult a 
Morganite sales en- 
gineer, There is no 
obligation. 


REGISTERED 


/NCORPORATEO 
LONG ISLAND CITY 1, NEW YORK 


TRADE MARK 


Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles 


242 





2 Engines are Better than 7 


This NEW 
Vegetable:Harvester 
Is Powered by 


ENGINES! 


Harvesting onions and other vegetables mechanically is 
a NEW idea for a NEW machine . . . The Dilts-Wetzel 
(Ithaca, Mich.) Vegetable Harvester, powered by TWO 
Wisconsin Heavy-Duty Air-Cooled Engines... one driving 
the unit... the other powering the harvesting mechanism. 


— 


Peak efficiency and flexibility are always delivered, be- 
cause the harvesting engine operates at uniform speed, 
regardless of the forward travel speed, and it shuts 
down entirely when moving to new locations. Further- 
more, TWO Wisconsin Engines weigh less, cost less, use 
less fuel, and have lower part replacement costs than 
one large engine of comparable total horsepower. 


Perhaps this offers an idea that can be advantageously applied 
to your equipment — for greater power, flexibility, efficiency, 
and economy. Your investigation is invited. 


2 to 30 hp., single-cylinder, two-cylinder, and V-type four- 
cylinder models. 


WISCONSIN MOTOR CORPORATION 


MN S 
* T. 
4 ATP 


BRAND 


INDUSTRIAL 
WIRE 
CLOTH 


For Mechanical and Structural Design 


Whatever your design problem with wire cloth for mechanical 
or structural parts, call on Wickwire Brothers, Inc. — special- 
ists in wire manufacturing since 1873 — for experienced in- 
formation. Wickwire’s CORTLAND Brand Industrial Wire 
Cloth is made to meet your specifications — 
Sizes: One inch to 30 Mesh 
Weaves: Square and special 
Metals: Steel, Copper, Brass, Bronze, Aluminum, Stainless 
Steel, etc. 
Gauge: 14 to 39 and special 
Finish: Tinned, galvanized, painted or plain steel. 
Widths: 24”-48” standard; also narrower or wider, and 
slit or cut to size. 
Inquiries about special grades and special applications are 
welcomed. Cortland Brand Industrial Wire Cloth can help 
you build your product better. 


WICKWIRE BROTHERS, INC., Cortland, N. Y. 
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ONLY ONE MOVING PART 


Fawick Airfiex 
C'utch or Brake 
Type CB 


The rubber-and-fabric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 
this Fawick Clutch. This part naturally stays in 
perfect adjustment at all times—automatically 
compensating for wear of the friction shoes. 

Job-tested, Fawick Clutches meet the toughest 

operating conditions in many fields— petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 

Write our engineering department for a recom- 
mendation of the Fawick elements 
best suited for your machines. 
Address Dept. PE. 


ENGAGED POSITION 


Exponding under force of compressed air, 


Fawick Airflex Clutch and Fawick Air-Ring 
Brake used for Package Unit Conversion for 
Cleveland 65D-84 Press. 


Fawick Air-Ring Slip Clutch and Strip Tension 
Machine at Thomas Steel Co., Warren, Ohio, 
made by C. L. Gougler Machine Co., Kent, O. 


Fawick Gap-Mounted Clutch Assembly on 
Pusey & Jones Corp. dryer drive at Marcalus 
Mfg. Co., East Paterson, New Jersey. 


Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets ıt ride completely free, 
without drag, or mechanical contact 


the rubber-and-fabric tube smoothly en- DISENGAGED POSITION 


gages the clutch with the precise degree 
of grip required by the job. 
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All moving parts are controlled hydraulically by T-J Cylinders 
—on this Malleable Nut Production Machine designed and 
built by Roy Hays & Associates, Rockford, Ill., for the 
Wagner Malleable Products Co., Decatur, IHI. 
It's fully automatic—the operator only places nuts in sta- 
tions. Nine T-J Cylinders, 40 ton to !4 ton, help complete 
the job of cutting off sprue, sizing, boring, 
facing, chamfering and threading 2,500-5/ 
j std. pipe thread nuts per hour. 

For your tough jobs of power movement 
—pushing, pulling or lifting—save labor, 
speed production and cut costs with T-J Air 
and Hydraulic Cylinders! Many standard 
sizes and styles... both cushioned and non- 
cushioned. types ... 100 Ib. or 50,000 Ib. 
Precision-built for long-life dependability. 
Write for latest catalogs. The Tomkins- 

Johnson Co., Jackson, Michigan. 


FOR POWER MOVEMENT IN ANY DIRECTION 32 YEARS EXPERIENCE 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


M: 2 s 
K f poet (Ki TOMKINS-JOHNSON 
a ERI Y 


100 LB. or 50,000 LB. 
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These huge gas seal hoods 

for blast furnaces, formerly pro- 

duced in steel casting form, are now Steel- 

Weld Fabricated to eliminate pattern costs and 

achieve greater strength with less weight. They were produced 
and completely machined within the Mahon organization. This 
is typical of thousands of Steel-Weld Fabricated parts and 
assemblies produced by Mahon for customers throughout the 
country. Mahon offers to you an unique source for welded 
steel in any form regardless of size or weight . . . complete 
facilities for engineering, fabricating and machining . . . a 
source from which you may expect a smoother, finer appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


THE 8. C. MAGOR COMPANY 
Detroit 11, Michigan 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


Vi £A rr b 
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For Extra Syavings on Your 


Special Threaded Parts 
use the KAUFMAN PROCESS 


and CLEVELAND 752“ SERVICE x 


You may be surprised to find how well and how SELF-LUBRICATING ^ 
economically your special fasteners and parts EXTREMELY DURABLE a 
can be produced by the Kaufman Process. A CONSTANT CO-EFFICIENT ^ 


cold forging process, it enables us to single or OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 


WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
: i : : TEMPERATURE RANGE — 
your blue prints and specifications for estimate. oisi wüntt adi coliliius te 
THE CLEVELAND CAP SCREW COMPANY carbonizes EXCELLENT 
2917 East 79th Street . Cleveland 4, Ohio AS A CURRENT-CARRYING 
BEARING. 


double extrude your parts, giving them added 
strength for their important job. A faster proc- 
ess, it enables us to give you prompt delivery, 
once your schedules are set. It pays you to send 


ORIGINATORS OF THE 


se | 8 
Kauman seoce | MATa aryl 
Specialists for more than 30 years in HI "Tl TH ON 
CAP SCREWS, SET SCREWS, MILLED STUDS 
Ask your jobber for Cleveland Fasteners || 1012 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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WE DON'T TAKE ORDERS 
| THAT CALL FOR TAKING CHANCES 


P 


Here at Moraine, before accepting your order, 
we determine first whether the part wanted lends 
itself advantageously to the metal powder process. 
If it does, we next must be satisfied that powder 
metallurgy will work to the customer's benefit, in 
reduced costs or improved quality and perform- 
ance. Only if the part meets these conditions— 
and, of course, if the quantity ordered is sufficient 
to justify the initial tooling costs—will we under- 
take its manufacture. 


In other words, we don’t go by guesswork . .. 
when we accept an order, the customer can rest 
assured of completely satisfactory results. 


The metal powder process offers important sav- 
ings and mechanical advantages to the user of a 
large volume of finely finished parts built to close 
commercial tolerances. You are invited to con- 
sult with our engineers, who will definitely de- 
termine whether powder metallurgy can benefit 
you as it has benefited many. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 


PARTS...BY MORAINE 
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this bolt makes the strippers please 


Smooth operation in punch and die work is 
greatly dependent on the proper functioning 
of the stripper blade and on the stripper bolt 
which holds it to the punch. The slightest flaw 
may ruin the dies or the punch. Holo-Krome 
Stripper Bolts therefore are designed and made 
with the utmost care from H-K  Hetraspan 
Steel, a special analysis heat treated alloy steel 


held to rigid Holo-Krome specifications. 


Physical properties of H-K Stripper Bolts — 
tensile strength, toughness, etc. — are in proper 
balance to provide unfailing performance. Bod- 
ies are hardened and ground to a fine finish for 
close tolerance and to allow the die to ride 
securely yet freely. Relief under the heads allows 
the die to come up flush and provide a perfect 
seating area. PERFORMANCE? , , 


men who use Holo-Krome. 


. ask the 


HOLO-KROME 


nu 


Complattly Col Vrsgud. ay , Socke? Stuw Produ 


Fe oxen? 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 
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1) TUNING FORK RESONATORS — 
hilamon Laboratories 5717 Third Ave., 
Brooklyn 20, N. Y. Manual 8 pp. This 
is a preliminary guide to the commercial 
and military applications of tuning fork 
resonators. A general description of the 
resonators and specifications of several 
models are given. Pictures and drawings 
are included. 


2) FABRICATING STEEL TUBING— 
Ohio Seamless Tube Co., Shelby, Ohio. 
Handbook F-3, 48 pp. Expiains the up- 
setting, 8 pinning. fluting and swaging of 
steel tub Design considerations for 
fabricating " or NN of tubin are 
stressed. There is a a smali section on 
ordering and specifying tubing. 


(3) SPROCKETS AND CHAINS — Cull- 
man Wheel Co., 1344 Altgeld St., Chicago 
14, Ill. Bulletin, 6 pp. Gives a new stock 
price list and specification listing of over 
400 hub sprockets and ns rem ec 
Sprockets range from » 1% in 
pitch and from 3/16 to in. in M ridth. 


(4) TEMPERATURE CONTROLS — H-B 
instrument Co., 2633 Trenton Ave., Phila., 
Pa. Bulletin, 16 pp. A guide to the selec- 
tion of both plant and laboratory equip- 
ment for naling or controlling tempera- 
ture. Includes —^^ o ow- thermo- 
stats, temperature controls, relays and 
select or switches. Also includes a simpli- 
fied price list. 


5) SAFETY SWITCH —The Trumbull 
jectric Mfg. Co., Plainville, Conn. Bulle- 
tin, 6 pp. Exploded view photos and 
schematic drawings show construction de- 
talis of HCl, high capacity interrupter 
-— ewitch. It is SS in 30, 60, 


00 amp AA 2, 3, and 4 pole, fusible 
= no fuse 


(6) STRAIN GAGES—The Baldwin Loco- 
motive E Testini wow Dept., 
Phila. 42, Bulletin, 12 pp. new 
rice list of E SR- 4 strain gages. Mass 
rawings showing types and applications 
of several gages and specifications of gages 
listed with the price. 


7) HEAT CONTROLS — Westinghouse 
lectric Corp. Meadville Pa. Brochure, 
16 Pp. Called “Therm-A-Neering”. This 
t discusses heating units and heat 
controls for many applications. Several 
thermostats are shown with various ap- 
plications of each. Specifications and gen- 
eral characteristics of each are given. 


(8) HYDRAULIC OILS—E. Houghton 
& Co., Phil. 33, Pa. Booklet, a This 
is a research manual on the speci Potions 
properties, use of additives, qualities, and 
usage of various grades of hydraulic oils. 
It is illustrated and has many charts, dia- 
grams, and tables to give a good coverage 
of oils used in many applications. 


(9) CORROSION RESISTANT SHEET 
AND PLATE—The Duriron Co., Inc., Day- 
ton 1, Ohio. Bulletin, 8 pp. Describes 
Durimet 20 sheet and plate corrosion re- 
sistant steel and gives a list of the common 
corrosives to which it is resistant. Also 
gives physical and chemical properties and 
mechanical strengths. Application pictures 
show the metal in use. 


10) ABRASIVE RESISTANT METAL— 
merican Brake Shoe Co., 230 Park Ave., 
. Y. 17, N. Y. Folder, 6 pp. Describes 
the physical properties of Thermalloy HC- 
260. A table compares properties of this 
metal with properties of three comparable 
materials. The metal is machinable in 
annealed condition, and can be rehardened 
to 650-760 Brinell. 


11) HEAVY-DUTY TRANSMISSIONS— 
ller Mfg. Co., Transmission Div., Kala- 
mazoo 13F, Mich. Bulletin, 12 pp. Cut- 
away photos show construction of 16 
models of heavy-duty transmissions. Gear 
ratios and clutch, brake, and clutch hous- 
ing specifications of each model are given. 
Transmissions are for use with straight 
or gueneee trucks engaged in heavy 
wor 


(13) ROTARY BLOWERS — Roots-Con- 
nersville Blower Corp. 900 W. Mount St., 
Connersville, Ind. Bulletin, 8 pp. Covers 
the smaller size type AF rotary positive 
blowers, for pressure or suction service. 
They are available in 18 standard sizes 





NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 









with capacities ranging from 5 to 700, 5 descri type similar 
to 415, and 15 to 245 cfm, with pressures 2m the type see " - 


-A-1 from 3 to 7 psi. Pictures and 
specifications are shown. (16) DIE-LESS DUPLICATING—O'Neil- 
Irwin Mfg. Co., Lake City, Minn. Booklet, 
(13) MEEHANITE METAL b 0aevEPGG-- 10 pp. Shows methods of designing parts 
Meehanite Metal feno. 5 Squa: to be made without dies by use of Di-Acro 
Bidg., New Rochelle, N. Y. YBa etin aa system of die-less duplicating. Precision 
4 pp. A complete tabular summary of the benders, shears, notchers, punches, brakes, 
engineering properties of the various types and other such machines for metal form- 
of Meehanite Casti available to indus- ing are demonstrated. 
try. Gives property changes as affected by 
variations in section sizes. í19 WIRE ROPE SOCKETS—Wire Rope 
WE - cane Bldg. i Sere 5, 
14) MERCURY 8WIT ulletin pp. Gives the industry 
iet b Regula 3 poX€* o» standards for wire rope sockets. Drawings 
strument Div., Wayne and Roberts Aves., and complete sizes describe sockets. 
Phila. 44, Pa. Catalog 1343, 16 pp. Two 
basic types of switches are described and (18) ANALYSIS OF PLATING SOLU- 
illustrated—The mercury-to-electrode and TIONS — Hanson-Van Winkle-Munning 
mercury-to-mercury. Applicationa, s, specifi- Co., Matawan, N. J. Handbook, 28 pp. 
cations, and engineering data given. Tells how to use comolas apparatus, and 
Opes of Shiha miima AGS aekin 
(15) SHADED PALE MOTORS—Russell ‘pes Of plating solutions. Also includes 
Electric Co. 4501 S. Western Blvd. Chi- Many chemical tables. 
cago 9, Il. Bulletins 2,000 and 1,000, 8 pp. 
Gives ‘dimensions, "as and construc- (19) FLOW INSTRUMENTS AND CON- 
tion features of new type 350 two pole TROL VALVES—Fisher and Porter Co., 
skeleton frame shaded le induction mo- Hatboro, Pa. Bulletin 5,001, 24 pp. Pic- 
tor. Motors run at 3,000 rpm., and have tures and descriptions of variable-area 
1/10 to 1/15 hp ratings. ulletin 1,000 primary flow meters, frictionless, series- 
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20 pp. Explains use 
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tables. In addition to 
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22) STEEL WELDING RINGS — Tube 
urns, Inc., Louisville 1, E. Bulletin 5.02, 


ngle-welded butt joints. The 
phs of given. There is also à 


PRODUCT ENGINEERING 
330 West 42nd St. 


New York 18, N. Y. 


—P a tg I qoo d 
tube fabricating equipment. 


contro] mechanisms and diaphragm motor 24) ible, Long — Lock Nut 
20) SOREEN CLOTH — Hewitt eh eae Balt, Nut and 
, Robins ing Coen Div., 270 Rivet. Mears a ro 
ve., Passaic, N Bulletin "mA 16 of 2 cm Es ducs in 
Tables and s = this come KY E wu icture 
Wire ecreen is used sand, 2 : 


(25) ENGINE GENERATOR SETS—In- 
ternational iesel Electric Co, 138-02 


21) V-BELT DRIVE COMPONENTS ry teem Ave, Lens Spend Y 


orale anf with capacities zanging from 
erator with ca 
Pabecfictions and 5 to 250 . Pictures, dene ns, 


and other V-belt drive part "his Dookle|  PDlications given. 
contains an unusual amount of factual 


BALL AND peraan BEARINGS— 

Belt Co., 307 N. Michigan Ave., Chi- 
cago 1, Il. ‘Catalog, 112 Pictures, 
drawings, and section views show complete 
line of anti-friction components. 


elding Hanger 
These ri blocks, pillow blocks, locknuts, 
ngs are lm | into the ends of = ra - 


e-up blocks are only a 


and 
ulletin few of the units listed. Complete tables of 
re- 


ions and other engineering data 
on on bearing 


selection. 


(28) TUBE FITTINGS—The Parker Ap- (27) HARDFACING RODS AND ELEC- 
ne Co. 17325 Euclid Ave, Cleveland 


12, Ohio. Catalog 203, 56 Dra 
Az basic design of each o. of fitting, 
ons are given — = 

the many fittings type service for each. Metallurgical 


TRODES—American Brake ineo g- 230 

Park Avenue, New York 17, 

letin de à alk A chart lists "es of 
electrodes and indicates 
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28) AIR — Donaldson Co. 

ee 666 pelham EM St Paul 4, Minn. 

Catalog, 40 pp. pictures, and 
pecifications given for line 
line tanks. Filters 


tractore, and other heavy equipment. Ap- 
plication pictures are also 


ge APPLIANCE SWITORES — One 


Inc., waukee 1, Wis. Catalog, 
14 p Shows a line rotary, 
pushbutton, door o) tomotive 
es and related — "These 
switches are a le a 
moun and a price list 
are included. 


30 LTIPLE VENERE DRIVE—Fort 
\ Worth “Steely and Cm 3600 
Mocurt St, Fone [DOO 


tion 50, 92 
and engineering inf ration. On all com- 


selection, drive cons: wp ai 
istance e e 


Sharon Dn DIP ZINC-COATED STEEL— 
Pa.  Bulle- 
and m geo of Galvanite, a 


coated steel which is weather . 
and paint holding. 


(32) PRESSURE 249 — 
Biv Bri 


laces the spur gear movement to 
- linger life, leas inertia in movement. 

shows pressure gage accessories. 
Prices are given. 


(33) STOCK FORGINGS—Merrill Broth- 


York, NoT Cat TORTE pp.. Shows 
or . ¥. Ca 

line of fo devious k 

stock by e =r . 

buckles, clevis n -— 
sleeve nuts, coupling nuts, ring "bolts 
lifting clamps. Gives sizes, specifications, 


and 


(34) MANUAL CONTROL SWITCH—MI- 
cro come, Freeport, IlL Data sheet 54, 
5 pp.. Descril LEE switch 
with large bu button 


an tpo sotupéer pama 
control, P-AR50 p 
switch with ca plate actuator. i 
are rated at 15 amps, 125, 250, or 460 v, 
alternating current. 


35) VIBRATION CONTROL-—The Kor- 
und Co. Ino, 40-36 32nd Place, Loi 


Island City 1, É Bulletin LK 6551 
pp. Exp! operation of vibration isola- 
=p for machinery Units use 


untings. 

il springs and resilient inserts for damp- 
ing action. Tabulated data gives dimen- 
sions, loads and weights, other engi- 
neering information. 


20 SEALED RELAYS — Leach 
6915 i Blvd. Los —G a 
Calf. Bulletin, 4 pp. Presents 
ME ESSERE 
. or am; 
cycles. Relay is hermetically sealed. 
complete engineering data. 


(37) SELENIUM RECTIFIERS — West- 
inghouse Electric Corp., P. O. Box 868 
Pittsburgh 30, Pa. Bulletin DB-19-025, 8 
pp. Shows ‘standard and high-voltage 
selenium rectifiers for power supplies and 
for both types. Also tabulates cell ratings, 
or ypes. ulates ce 
and shows schematic di and formu- 
las for calculating ler performance. 
(38) AIR pournel. TALTES—Rom Op- 
erating TR Co., 120 E. Goldengate Ase 
Detroit 3, Mich. "Bulletin 302, 8 
tures, descriptions, and 
Control of aingle and’ Gouble acting Air the 
control of & u 

r A ve installations 


22 
ven. 
(38) CORROSION naporan? a 


tr a Forge and orks, 
P. O. 485 Ch foago $0, Til ni. Bulletin 


485 "p Dp. A *- LIA treatment on 
stainless steel and nickel alloy anti-cor- 
rosion and anti-contamination pi 

nomics, standards, advantages o welding, 
design information, and dimensional infor- 
mation are given. 


(40) SEAL AND SHIELD BEARINGS— 
wee [.—« Inc, Long Island City 
hM E Gives specifications 
for use ‘of V wel ruarc Inverted Retain- 
ing Rings with seal and shield bearings. 


m 











Why Ostriches 
make poor 
production men 


The trouble with sticking your neck out 
in the matter of slashing production 
costs is that you're likely to get a biased 
view of things. 


Cutting corners indiscriminately, buy- 
ing entirely on a price basis, continuing 
to put up with over-age and under-built 
motors . . . such a policy may lead to 
pennies saved but will surely lead to 
dollars lost. 


Real production economies, on the other 
hand, are effected by production men 
who see to it that their plants have 
machines that keep production rolling... 


9 Simplifled, Positive 


machines that waste no time because 
of motor failures . . . machines that are 
powered by Delcos. There are integral 
and fractional motors by Delco that 
lower costs in the only way that really 


counts — by raising production effi- 
ciency. 


HERE'S MOTOR PERFORMANCE 
THAT WILL OPEN YOUR EYES 


All Delco industrial motors have 
these time-defying features: 


Corrosive-resistant ® Accurately Positioned 
Cast Iron Frame Bearings 


Delcote Coil Insulation * Dynamically and Stat- 
ically Balanced Rotors 

© Water-tight Conduit Box 

Call or write Delco Products, Dayton, Ohio 


or nearest Sales Office. 


Lubrication 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
SALES OFFICES: CHICAGO «+ CINCINNATI « CLEVELAND + DETROIT + HARTFORD, CONN. 
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FOR ENGINES OF 5 HORSEPOWER OR LESS Seed THE NEW ZENITH 


IORSE" 


THE RUGGED LIGHTWEIGHT 
THAT HAS EVERYTHING 
BECAUSE IT'S BUILT BY 


ZENITH 


Leading manvfacturer of carburetors for tough jobs 


For over 40 years Zenith has designed and built heavy-duty carburetion equip- 

@ High angularity design ment, famous for its uniformly high quality and efficiency. Now, Zenith has 
© Adjustable high speed control turned all of this know-how to the development and perfection of the ideal 
carburetor for engines of 5 horsepower and under. The result is the versatile 

@ Reasonably priced “Workhorse”. Its high angularity design assures efficient operation in positions 
@ Flexible through wide range of ranging through a wide are away from vertical. Compactness, simplicity and 
applications unsurpassed performance are just a few of the many other advantages afforded 
by the new “Workhorse”. Specify this Zenith* carburetor for your engines and 


Adjustable idling control “a i i 
e — 9 you, too, will agree—it's the rugged lightweight that has everything! 


* REG. U.S. PAT. OFF. 


@ May be balanced so air cleaner 


has a minimum infivence on ZENITH CARBURETOR DIVISION of 
fuel-air ratio 
696 HART AVE., DETROIT 14, MICHIGAN 


AVIATION CORPORATION 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


CASTING 


ets 


This particular piece is but one of the numerous simple 
and fully equipped to design and precision-mold rubber 
subjected to 125 p.s.i. hydrostatic pressure for 30 minutes É 
An unusual job for us? . . . No, for nearly 40 years we've made ports with the exoct properties needed to control difi- 
large intricate Bronze Castings for most every industrial and com- 
mercial purpose This particular casting was not only —— colt conditions, w TA NS the opportunity te study 
Te RERO 


but accurate and pressure-tight as well. Made of our famous 
ten-s! Bronze, it had a Tensile strength of 90,000 p.s.i.; Yield point 
45,000 p.s.i.; Elongation 1895 in 2”; Brinell 200 


Send for literature and further details—ond please use your Busi- 
ness Letterhead when writing. 


When writing, please PROCESS CO. 


AMERICAN MANGANESE BRONZE |lilamimesin 


mation, specifications or Neu Bedford, Mass. US. | 
COMPANY somples. Precision Molded RUBBER fai É Produts ` 
4705 Rhawn St., Holmesburg, Philadelphia 36, Pa. d p 
PITTSBURGH, PA 40 YEARS' EXPERIENCE 


Address all correspondence to 768 Belleville Avenue 
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Reduce the hazard 


of hot, leaking oil 


"*K-68 


In gasoline and diesel engines ...in refinery equipment han- 
dling hot oil...in pumps handling gasoline or other petro- 
leum fractions... K-68 sheet packing reduces the hazard of 


dangerous leaks. 


This unusual gasket material was perfected during the 
war to stop leaks of hot oil on aircraft engines where the 
expansion and shrinkage of hot metal parts was a serious 
problem. K-68 meets specification AMS-3232. It retains its 
resilience after long immersion in hot oil. It displays a 


limited amount of swelling. 


K-68 is now available for use wherever the designer must 
overcome the combination of heat and aromatic oil products. 
It consists of selected asbestos fibres, bonded with Neoprene 
only, under high pressure. Write for full specifica- 


tions or for information on other R/M packings. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. | Factories 


Bridgeport, Conn.; Manheim, Pa.; 
No. Charleston, S.C.; Passaic, NJ 


RAYBESTOS-MANHATTAN, INC. Manufacturers of 
Packings + Asbestos Textiles + Mechanical Rubber 
Products « Abrasive and Diamond Wheels « Rubber 
Covered Equipment « Brake Linings « Brake Blocks 


Clutch Facings e Fan Belts e Radiator Hose Raybestos-Manhattan, Inc. 
Powdered Metal Products e Bowling Balis Packing Division, Manheim, Pa. 


Gentlemen: ] Please send me a free copy of the R/M Packing Catalog. 
[] Please send me data on K-68. 

Name 

Position 

Company. 

Address 


bo apar av av an am an ar am af 
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Let Porcelain Products’ ceramists and electrical 
engineers analyze your insulator problems in the 
development stage. They are experts in design 
simplification and cost reduction. Whether your 
problem calls for casting, turning, pressing hot 
or cold, Porcelain Products is equipped to do it 
better for you. Send your inquiries together with 
prints and specifications today. Your inquiries 
will receive prompt attention. 


PARKERSBURG, WEST VIRGINIA 





CASE REPORT No. 51 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 


250 to 300 ROTORS per day 
DY-NAMICALLY BALANCED 


FREE MANUAL Tells How to | 


Balance All Rotating Parts 


—on Bear Balancing 
Machines at Pezzillo 
Pump Company. 


Benefits of Dy-Namic 
Balancing which they 
report, can be yours, 


This new Dy-Namic Balancing Manual tells 
you how you can easily, quickly, economi 
cally balance rotors, armatures, crank 


from 4 oz. to 8 tons. Also tells how Bear 
Dy-Namic Balancing Reduces Wear on 
Rotating Parts, Eliminates Noise and 
Vibration, Improves Efficiency of Finished 
Product. SEND FOR YOUR COPY, TODAY 
Address Bear Mfg. Co., Dept. P-5, Rock 
Island, m. 


Machines to balance 
rotating parts. Select 
the machine that fits 
your need, from the 
new Bear Dy-Namic 
Balancing Manual. 


too, when you use Bear | shafts, and other rotating parts, weighing 
| 
|= 


STATIC AND DY-NAMIC (HED), 
BEAR BALANCING MACHINES Gb : 
"xw WVIKING te 


NEW 
When the LIQUID to be 
HANDLED must be 
HEATED or COOLED! 


Complete jackets surround the pump casing, 
head and stuffing box of the new Viking 
jacketed pump. Any combination of jackets 
available. 


Special bearings, packing and gaskets are 
standard equipment for handling hot liquids. 


Pumps available in 90, 200, 300 and 450 gpm 


sizes. Jacketed heads available for pumps of 
smaller size. 


Ask for free bulletin 901X to- 
day for complete specifications. 


2 Vi NY Pume Company 
7 ing Cedar Falls, lowa 
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LOOK 


worth a 


thousand 
words LII 
through 


PLEXIGLAS 


General Electric dishwasher demonstra- 
tion models have PLEXIGLAS covers, 
tubs, and control box housings. Manu- 
factured in quantity for General Electric 
by Steiner Plastics Mfg. Co., Long Island 
City, N.Y. 


When customers want to know "what goes on 
inside?" the advantages of transparent demon- 


stration models are as clear as PLEXIGLAS. 


In everything from motor cars to electric irons, 
crystal clear PLExicLAs—the acrylic plastic— 
has become a standard material for construct- 
ing transparent demonstrators. Use PLEXIGLAS 
for reproducing housings, structural or working 
parts. This Rohm & Haas plastic offers an im- 
pressive combination of properties, including 
- + » permanent transparency; clarity; excep- 


tional resistance to breakage . . . light weight 


Puexie as is a trade-mark, Reg. U.S. Pat. Off 
and in principal foreign countries. 
Canadian Distributor: Crystal Glass & Plastics, Ltd. 


282 St. Helens Avenue, Toronto, Ont. 


(less than half as heavy as glass or aluminum). 
PLexIGLas can be formed to complex curves 
and shapes, and machined to close tolerances, 


permitting exact reproduction of product design. 


WRITE FOR YOUR FREE BOOKLET 


"PrExiGLAS for Product Demonstration." It’s 
packed with photographs of representative 
products that have been modeled in 
PrExiGLAS for dramatic sales pres- 

entation. Send for it today ! 


CHEMICALS 


ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principai foreign countries 





Forward-looking design 
engineers find that Microcast, for small 
components, offers many oppor- 
tunities for product improvement 
and substantial savings in cost. This is 
particularly true where resistance 
to wear or corrosion is desired 
or where the part is of intricate shape, 
requiring expensive machining 
operations under conventional 
production methods. 


i V With the Microcast Process, the 
i \ » unusual properties of the extremely 
* h a * d 5 B i G i J Q 8 x hard, high-melting-point alloys 
\ \ : can be used to full advantage. Small 
\ \ \ components of intricate shape, as 
cast, are dimensionally uniform, of 
sound structure, and to such close 
tolerances that little or no 
machining is required. 


millions © — 
—— the high-melting E 
E achineable allo’ 
ame | osts than 


tially lower © re. - SHMENT 
ods of manufactu o your favo 


e 
ostly . 
ns ordinarily fe 


h 

a eliminates t 

rite fountain chaca hobbing operatio th 
pumps t ough quired to dorm vv» 


Microcastinb? <c. 
in die and machin 


consi oduction methods. 


over previous pr 


ing costs 


eto ga... A WIDE VARIETY OF PRODUCTS 


AFFORD BETTER PERFORMANCE AT LOWER COST 


Mere complete information on Microcast is contained in a 
new 16-page booklet published by Austenal Laboratories, 
Inc., originators of the Microcast Process. The booklet de- 
scribes many applications for Microcasting and also ex- 
plains the process itself. Write for your copy today. 
The name MICROCAST is a registered 
trademark of Austenal Laboratories, Inc. 


MICROCAST DIVISION 
COPYRIGHT 1940, AUSTENAL LABORATORIES, NOs AUSTENAL LABORATORIES, INC. 
224 East 39th Street. e New York 16, New York 
715 East 69th Place ^ Chicago 37, Illinois 
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bundyweld... 
our best call tor tubing 


Like to get a line on better design, faster production, 
lower costs or higher quality in your tubular applica- 
tions? 


Put in a call for Bundyweld* Tubing! 


Double-walled from a single strip, bonded through- 
out, Bundyweld is lightweight, ductile . . . leakproof, 
too ... and can be bent without fear of collapsing or 
weakening structurally. Held to close tolerances, it can 
be easily machined or fabricated . . . cuts production 
time, lowers production expense. 


Manufacturers in many fields . . . automobile, ma- 
chine tool, range, television, radiant heating, refrigera- 
tion, tubular toys—to mention only a few . . . are 
ringing in on the advantages of low-cost Bundyweld 
Tubing. 


Chances are, your design, structural or functional 
problem can be solved by this miracle tubing of 
industry, even though you may not seem to need a 

tubing at all. Why not give it a try? Contact your 
near-by Bundy representative among those listed 
below, or write direct to: Bundy Tubing Company, 
Detroit 14, Michigan. 


BUNDY TUBING 


ENGINEERED TO TOUR EXPECTATIONS 
© RUG. 9. 5. FAT. orf. ® 


WHY BUNDYWELD [IS BETTER TUBING 


Bundyweld Tub- æ% This strip is con- 3 Next, a heating B 4 Bundyweld 


ing, made by a tinuously rolled process fuses comes in stand- 

patented process, is twice laterally into bonding metal to ard sizes, up to %” 

entirely different from any other tubular form. Walls of uniform basic metal. Cooled, the double O.D. in steel (copper or tin 

tubing. It starts as a single strip thickness and concentricity are walls have become a strong coated), Monel or nickel. For 

of basic metal, coated with assured by close-tolerance, ductile tube, free from scale, tubing of other sizes or metals, 
a bonding metal. cold-rolled strip. held to close dimensions. call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. è Chattanooga 2, Tenn.: Peirson-Deokins Co., 823-824 Chattanooga Bank Bldg. 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 © Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. * Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way * Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 
BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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High resistance to arcing and excessive 
voltages as well as ability to withstand severe 
physical and thermal shock play a large part 
in the efficiency of Universal Porcelain In- 
sulators. They do not carbonize nor corrode 
under long years of service. They are un- 
Purchasing Agent: My dog didn't win even affected by cold, moisture, fumes, most acids 
third prize! The judge said his ears are and are heat resistant. Whether your re- 
too ragged... eee are — or complex, whelher 
: they involve intrícate designs or routine pro- 
Draftsman: Dog-eared, huh? Hey, that . dtm, you. will find tein engineers 
what weer and tear do to our irecing and craftsmen glad to assist in developing 
paper drawings at the shop! There'd efficient insulators to meet your specifications. 
be no more of that if you would order 


——= T E me UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST STREET SANDUSKY, OHIO 


Yes, Arkwright has long been the buy-word for per- 
manence in drawings. Unlike tracing paper, it does 
not crack and tatter with repeated use—nor become 
opaque and brittle with time as a file reference record. 


There are six big reasons why Arkwright Tracing p 
Cloth is the better buy for any drawing that may be "ad" FOR 
needed later. Keep a supply ready——it's a paying =. YOUR 


investment! 


SAFETY 


Send for generous working samples of Arkwright and 
see how amazingly it passes the critical tests of fine 
draftsmanship. Arkwright is sold by leading drawing 
material dealers everywhere. Arkwright Finishing 
Co., Providence, R. I. 


The Big Six Reasons Why ee By selecting Cash- 


i i Acme valves for im- 
Arkwright Tracing Cloths Excel portant jobs, you will 


. Erasures re-ink without feathering f £ j ; be justifying your own 
. Prints are always sharp and clean i Industrial safety is not deep sense of responsi- 
automatic, but our bility for human life 
Automatic Valves offer and property in your 
. No surface oils, soaps or waxes to dry out you the fruits of 25 plant. J 3 
. No pinholes or thick threads years’ sucessful expe- 
. Mechanical processing creates permanent rience in designing and 

transparency i manufacturing valves. 


| . CASH-ACME 
| " RKWRIGHT Automatic Valves 
RACING CLOTHS 


AW.CASH VALVE MANUFACTURING CORPORATION 
AMERICA’S STANDARD FOR OVER 25 YEARS 


. Tracings never discolor or go brittle 


6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. $. A. 


260 Propuct ENGINEERING — NOVEMBER, 1949 





Complete torquemeter installation 
for a hydraulic testing laboratory. 


HERE—Important New Aids 
in Product Design and Improvement... 


BALDWIN SR-4* rorauemeters 


Opening new fields of exact knowledge for the designer, 
Baldwin SR-4 Torquemeters provide a simple, positive, 
accurate way of measuring torsional strain with none of the 
usual errors due to clamping devices, inertia, speed, or vibra- 
tion. The device consists of a short length of shaft to which 
a group of special SR-4 Bakelite gages are bonded to form a 
Wheatstone Bridge. Connections to the recording equip- 
ment—which can be located at any desired point—are made 
through slip rings. 


Industry and Research have already utilized SR-4 torque- 
meters in a number of applications 


^s 
A eee, HELICOPTER ROTORS AND SHAFTS. 


r | Special torquemeter pickups have been 

developed for determining torque in 

tail rotor shafts and main rotor shafts during flight, as well as for checks 
On a test stand. 


AUTOMOBILE STEERING WHEELS. Steering torque 
is easily and accurately determined by this unit. A 
small indicating meter is installed on the instrument 
panel of the test car. 


SCREW DRIVING AND TAPPING. Important pro- 
duction information has been obtained with this 
torquemeter application, which permits determina- 
tion of screw driving and tapping torques. 


*T. M. j i 
Registered " | 
U.S. Pat. Off. f n À 
THE BALOWIN 
GROUP 


FUEL INJECTION SYSTEMS. Designed to meas- 
ure vibratory torques in a fuel injection sys- 
tem, this torquemeter pickup has a separately 
mounted brush assembly. 


CENTRIFUGAL PUMPS. The two torque shafts 
with a single separately-mounted brush assembly, 
and utilizing a single type T-1 instrument, cover 
two ranges— 350 and 500 foot-pounds—in deter- 
mining torque in centrifugal pumps. 


HAND WHEEL —GUN RAISING, Developed to 
measure hand-wheel effort in a gun-raising mech- 
anism, this torquemeter is driven by V-belt in rib. 
Torque is measured on the spokes. 


Baldwin Torquemeters have been built for shafts from '4 to 
18 inches diameter, in capacities from 1 in. lbs. up to 750,000 
in. lbs., and for speeds from zero to 10,000 rpm and above. 
General principles of construction and operation are covered 
in Bulletin 275, sent on request. A Baldwin representative 
will gladly discuss your torque-measuring problems with 
you, and suggest the proper unit to meet your needs. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U. S. A. Offices: 
Boston, Chicago, Cleveland, Houston, New York, Philadelphia, 
Pittsburgh, San Francisco, Seattle, St. Louis, Washington. In Canada: 
Peacock Bros., Ltd., Montreal, Quebec. 


TESTING HEADQUARTERS BALDWIN 
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To feed materials automatically... 


3NEW msg 


GAST AIR PUMPS Erit 


GAST ROTARY DESIGN GIVES ROTARY SOLENOID 
BOTH VACUUM AND PRESSURE OPERATED 
FOR FEEDING APPLICATIONS 





Model 3040, new SINGLE 
CHAMBER PUMP—19 to 24 c.f.m. 
Pressure up to 10 p.s.i.—vacuum 
15” and over. 


@ REMOTE CONTROL 
€ SELF-STEPPING OR 
EXTERNAL IMPULSING 
Model 10 x 1040, smoll DUAL © POSITIVE 


DETENT ACTION 
CHAMBER PUMP—9 c.f.m. from 


Mm for REMOTE CONTROL 
of MULTIPLE 
COMPLEX CIRCUITS 


--- Many versatile designs of stepping, 

counting, adding and subtracting, 

Model 11 x 1740, large DUAL latching, and circuit selecting re- 

CHAMBER PUMP—14 c.m. (to lays are made pn by the 

10 p.s.i.) from pressure chamber; combination of the Ledex Rotary 

9 cfm. (to 15") from vacuum | Solenoid and wafer type rotary 

chamber. switches. Self-stepped or exter- 

nally impulsed, the device is im- 

mediately adaptable to many 

remote control applications. A 

choice of wire sizes permits a wide 

Look what these 3 new Air Pumps offer: They're de- range of operating voltages and 
signed to meet the specific needs of automatic feed- power requirements. Various types 


. : : . of mountings further increase its 
ing operations . . . handling paper, cardboard, thin adaptability. In addition to its 


metal, acetate, etc. They give both strong "blow" positive control of multiple, com- 


: s ha 
for separating—and large capacity low vacuum for plex circuits, a reserve of mechani- 


tos " i WRITE FOR cal power is available for the per- 
pick-up" of sheet materials. formance of duties other than 


DETAILS ON switching operations. 


With all the inherent advantages of Gast Rotary 
Design, they run quietly, producing large volume per 
horsepower at comparatively low speeds. They're 
trim in appearance and unusually compact. V-belt 
drives simplify installation and make speed con- 
trol easy. WRITE DIRECT TO 

If you're building machines that can be fed with H, 
suction fingers—you'll want full details. Remember ~ B Fe MLA 


—"Air may be your Answer!” 


3 NEW AIR We supply to quantity users and 


solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 


PUMPS — ALSO 
"APPLICATION 
IDEAS" BOOK 


130 WEBSTER STREET 


HAS aU (TO ONE H.P.) (TO 30 LBs.) (TO 28 INCHES) DAYTON 2, OHIO 
4 e GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harbor, Mich 
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NTAL'S engineering 

e is an important extra 

| in Continental cutting 

tools. Continental's 30 years’ 

experience as designer and 
manufacturer of a wide range of cutting tools 
is your assurance of correct design, exactness 
of manufacture, and greater accuracy and 
production in operation. Continental products 
include counterbores, face milling cutters, 
broaches, and special carbide-tipped tools. 
Continental can help you raise your production 
and reduce your unit costs. Call your local repre- 
sentative, or write Ex-Cell-O in Detroit today! 


CONTINENTAL TOOL WORKS 


DIVISION OF EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 
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MISTER, YOU MEAN 
TRU-LAY PUSH. 


Here is the best answer to many knotty prob- 
lems in automotive, aircraft and other machine 
design. TRU-LAY PusH-PULL... 


... transmits reciprocal action like a solid rod, 
yet is flexible as wire rope 


... will operate over long or short lengths, 
with few or numerous bends 


... will operate while flexing 
. » . is made in capacities up to 1000 pounds input 


... is precision-made, assuring minimum backlash 
and long life 


+ 
This is a descriptive folder 
about TRU-LAY PUSH-PULL. 
If you do not have a copy, 
write our Detroit office. 
Just ask for DH-87. 





—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. » .add attraction—safety—service ? 


— what lamp fo use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
© Built-in Resistor @ Patented 
© U/L Listed © Rugged 
Catalogue Number 521308 — 997 

for 110 or 220 volts. 
SAMPLES 
for design purpose 
NO CHARGE 
| Write for the 


N E W! “HANDBOOK OF PILOT LIGHTS,” 


Write us on your design problems, 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
$00 BROADWAY, NEW YORK 3, N. Y. 


STAMPINGS 
FREDDY FEDERAL SAYS . . . “For experi- 


mental or production units . . . it’s quality, 
precision and speed that count . . . and the 
exper! die makers, modern equipment, 
experienced workmen, and careful inspec- 
tion at Federal assure quality stampings 
within ‘controlled tolerances’ whether 3 or 
10,000 stampings are required". 
Federal stampings are made in any shape 
. in any size up to 9"x12" . . . any 
thickness up to 3/16" . . . from any 
material that can be stamped. 


WRITE... SEND YOUR PRINTS TODAY... 
64235 Gri lien 0p, Dueh 2 for this No. 101 you'll be pleasantly surprised over 
1119 Sonte Fe Avenve, Los Angeles 21 + Bridgeport, Conn. Bulletin today! the low cost and prompt deliveries. 


P TOOL AND MANUFACTURING CO. 

~ federal 3620 ALABAMA AVE. (ST. LOUIS PARK 
MINNEAPOLIS, MINNESOTA 

QUALITY STAMPINGS IN SMALL QUANTITIES 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 
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IwDUS TRY 


No greater grip 
upon 
the shaft 


The original tapered cone-grip of the 
two-piece QD Sheave produces a tighter 
fit on the shaft than any other sheave. 


The tapered-bore rim, pulled up on 
the tapered-cone hub, causes a cone 
friction grip of rim on hub; and, in 
turn, a positive press fit on the shaft. 


Yet no sheave is as easy to put on 
and get off. Positioning the hub first 
saves juggling a heavy rim—the rim 
slides easily over the hub and is pulled 
up by the full-sized bolts. The same 
bolts are used as jack screws to loosen 
the rim for dismounting—and the hub 
stays put in permanent adjustment. 


For Balanced Drive Performance 

Specify Worthington Multi-V- Drives, with 

a à QD Sheaves and Worthington-Goodyear EC 
Werhiagien QD. Sheave—Originel V-Belts. Each strand in the belt carries its 
Tapered Cone-Grip Sheave. Easy to equal share of the belt load, as each belt 
Get On— Easy to Get Off — Yet Always carries its full share of the drive load. (Good- 
Tight on the Shaft. The Quality-Built year EC Cord or Steel Cable V-Belts are used 
Sheave That Makes Alignment Easy exclusively in Worthington Multi-V-Drives.) 


—for Longer Belt Life. Complete Range of Stock Sizes — 
Prompt Shipment 
b 1 à G TO E 853 listed stock sizes in “A”, “B”, “C”, and 
"D" sections, fhp to 200 hp . . . 332 listed 


E = sizes of EC Cord =e Send coupon 
DL. SERIE — S Ww i in. 
2777 RATIOS or latest Worthington QD Sheave bulletin 


xt 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 
Buffalo, New York * General Offices: Harrison, New Jersey 


-———————————————— | 
Worthington Pump & Machinery Corporation 
Multi- V-Drive Sales Division, Dept.  MVP.9.9 
Buffalo, N. Y. 4 
Send latest bulletin on Worthington Multi-V- 
Drives. 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 


MV9-1 AIR COMPRESSORS: water-cooled, air-cooled Address 
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There’s More than One Way 
to Bear Down on Costs 


By James B. Scott, President 
Welded Products Company, Grand Haven, Michigan 


When the backfield runner hits the line and finds a stone 
wall, he tries to skirt around it for yardage. Likewise, 
many shops follow these tactics in the tussle for lower costs. 


When we can make no further headway in cost reduc- 
tion with an existing method, we often manage to find 
new, fresh approaches to the problem. For example: 


1. Examine the design. To improve the cast sprocket 
for a chicken feeder, we used two stampings as shown in 
Fig. 1. The resultant sprocket operates better because the 
feed doesn’t jam in the teeth. To get the same results with 
the former design would have cost considerably more. 


Fig. 1. Changeover of this chicken-feeder sprocket to welded 
stampings eliminated feed jamming. 


2. Examine the set-up. We were nip and tuck with 
competition (another process) on a machine base. By 
devising an improved clamping and positioning fixture, 
we speeded up output from 5 bases to 9 bases per day 
—cut unit cost $2.20 each. 


3. Examine the welding procedure. Types and sizes of 
electrodes... amperage... A.C. or D.C... . these factors 
are weighed in setting up the procedure for each job. 
On a recent cold-rolled steel job, we used “Shield-Are 
LH-70” electrodes and eliminated pin-holes, speeding 
up welding and cutting costs. 


Tn all of our efforts to bear down on costs, we find it 
extremely helpful to have the advice of the Lincoln 


ea ue i ' Fig. 3. Typical of Idi 
Welding Engineer, and we use Lincoln Welders and - —— M UU Post 


. Company is this group of engine brackets, fabricated from 
Electrodes practically 100%. stampings and shear-cut plate. 


Fig. 2. Two points of attack on welding costs: Left —Duane Brady and James Scott work on the 
modification of a product design. Right—Ingenuity is applied to the design of fixtures and the 
planning of welding procedure for each product. 


The above split; THE. LINCOLN ELECTRIC COMPANY . 5. 


Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept. 39, Cleveland 1, Obio 


á i : 
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Special Engineering Provides the 
Exact Requirements For Your Product... 


p T, 


: MOTORS 


Series universal motor parts for 
portable business machines and 
many home appliances. 


Every Lamb Electric Motor is specially designed for the 
product or device it is to drive. This means that both electrical 
and mechanical characteristics are engineered for the exact 
requirements of the particular application, which often results 
in savings in space, weight and cost factor. 


Special engineering in Lamb Electric Motors assures optimum 

product performance and efficient, long-life motor operation 

... another reason why more and more of America’s finest n oe 
products are being powered with Lamb Electric Motors. —— " 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


Light-weight universal motor with 
efficient spur gear speed reducer. 


Rugged construction is a major 
factor in the reliability of this 
Sturdy, heavy-duty universal motor widely used in the field of 
motor for sirens, grinder spindles, mechanized equipment. 
sow tables, and similiar 
applications. 
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CIRCUIT 
BREAKER 


No. 33—Product of the I-T-E Circuit Breaker Co. 
Philadelphia, Pa. 


Chace Thermostatic Bimetal controls the horsepower 
surging through this I-T-E Type "ET" Cir:vit Breaker. 
The "horseshoes" are bimetal tripping elements on a 
common tripping bar. An overload on any of three 
poles opens the breaker, thus "holding the horses" 
by relieving the overload condition. 


For positive, dependable response Chace No. 6400 
Thermostatic Bimetal is specified for the actuating 
element. It is one of the "6000" Series, specially 
designed for starters and breakers. This series is 
graduated with systematic steps in electrical re- 
sistivity which correspond to a range of ampere 
ratings from low to high. Thus, tooling for a complete 
line of circuit breakers can be greatly simplified in 
design, using the "6000" Series for the actuating 
elements. 


You build top performance into your product when 
you specify Chace Thermostatic Bimetal for the 
thermal element. A complete line of 30 bimetals is 
ovailable in strips and finished pieces; consult our 
engineering department for aid in determining which 
will answer your problem in temperature indication, 
response or control. 


w. M. CHACE co. 


Manufacturers of Thermostatic Bimetals 
1607 BEARD AVE. «+ DETROIT 9, MICH 


GEAR PLANS 
FOR 1950 . . . 


The new products 
that will greet the 
public next year 
are being readied 
for production now 

many of them 
with gears by Dief- 
endorf. 


All materials — all 
types—large and 


small— made to 


specifications, €x- 
clusively. 


DIEFENDORF GEAR 
CORP. 


Syracuse, New York 


M i oe 


IEFEND:O:RF 


GEARS 


... its TIME to 


eche 


your gasket spec’s! (/ 


development in Sealing Materials! 


Find ovt whether YOU are 
making use of the cost- 
cutting, product-improving 


Take the LATEST ADVANCEMENTS in 
sealing materials, add FEL-PRO ENGINEERING to 
adapt them to the specific demands made upon 
the gaskets used in your products and you have a 
combination that can MAKE A WORLD OF DIFFERENCE! 
We've been at this specialty of engineering gaskets 
to Customers specific needs for over THIRTY YEARS. 
We're serving many of America’s leading manu- 
facturers for years ... making gaskets totaling in the // 
billions. We'd like to put this experience to work 
on your problems ... that's why we make this 


Special offer to manufacturers 
of products requiring gaskets. 
Send a request for FEL-PRO ENGINEERING 
GASKET recommendations. An experienced 
representative will call, review your 
problems, and return with recommendations 
THAT WILL SAVE YOU MONEY or INCREASE 
PROFITS THROUGH IMPROVED PERFORMANCE, 
If you prefer, mail us a sample of gaskets nou 
employed together with application detail 
There is NO OBLIGATION. Write TODAY! 
FELT PRODUCTS MFG. CO., 1534 Carroll Ave., Chicago 7, Mi. 


FEL- 


e Newest Materia 


gaskets 
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Quantity . 


PRODUCTION 
of 
GREY IRON CASTINGS 


k ONE e NATION’ J 
~ LARGEST AND MOST MODERN 


p PRODUCTION FOUNDRIES 


; Pig 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS ` 


“CHATTANOOGA 2, TENNESSEE 





A New Line of Sundstrand 
Panel Mounted Hydraulic 
Valves - -- 


For efficient operation and simplified installation, use 
these new Sundstrand valves for hydraulic (oil) circuits. 
They have been redesigned to meet the exacting re- 
quirements of the Joint Industries Committee nendunbe 
but are based on many years of experience in the design 
and manufacture of hydraulic valves and equipment. 
Sundstrand valves are available in a range of piping 
sizes up to M" for panel or gasket mounting. 


The line of Sundstrand valves now includes the following: 


Relief Valves ( High and Low Pressure Series and 

Non-Adjustable) 

Solenoid Operated Pilot Valves 

4-Way Valves (Manual, Mechanical, Solenoid Pilot 
Operated and Hydraulic Pilot Operated) 

Sequence Valves 

Counterbalance Valves 

Cycle Valves 

Blocking Valves 

Loading and Unloading Valves 

Check Valves 

Solenoid Operated Valves 


FREE DATA 


> Complete engineering data 
sheets on the above valves 
are available. You'll simplify 
circuit design and improve 
product performance with 
these efficient valves. Write 
for bulletin P-47. 


| SUNDSTRAND HYDRAULIC DIVISION | 


2560 ELEVENTH STREET 


FUEL UNITS € HYDRAULIC PUMPS e 
En E 


270 


TRANSMISSIONS @ 


e ROCKFORD, ILLINOIS 


3-position, spring centered, 
solenoid operated 4-way 
valve. 


3-position, spring centered, 
direct solenoid operated 
pilot. valve. 


2 posicion, solenoid oper- 
ated, panel mounted 4-way 
valve. 


Panel mounted 
relief valve. 


FLUID MOTORS 


——— —————— 
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@ VALVES and CONTROLS 
SE Ee 


POSITIVE 
ACTION 


every time! 


Ta MAKERS of the all-new Maytag Automatic Washer 
turned to Minneapolis-Honeywell for the mercury switches 
needed for three important operations in their radically 
different product. And each one is relied upon to deliver 


à 2 dependable on-off contact . . . positive action every time! 
One switch cuts off motor when cover is raised, pe sii . 


another controls water level, the third causes This application may suggest a way in which you can 
shut-down in case of an unbalanced load. reduce costs and improve performance of your product. 
Honeywell Mercury Switches are tiny and compact . . . are 

adaptable to unusual mountings. They operate at low 


MINNEAPOLIS- HONEYWELL REGULATOR CO. angles... have no moving parts...are sealed against 


dust, gas and corrosion. 
BROWN INSTRUMENTS DIVISION P . I i 
4459 Wayne Ave., Philadelphia 44, Pa Honeywell Mercury Switches give you greater latitude in 
Gentiles te 7E stu dine 0s product design... and greater operating efficiency. Send 
United States, Canada ond throughout the world for New Catalog 1343 for detailed information. 


€ POSITIVE ACTION 


€ CONTACT CAPACITY 
WHEN YOU WANT. 4 5 ioucen usc SPECIFY THE HONEY EL ' 
€ WIDE SELECTION u 


Honeywell Merwury Switches 
FOR POSITIVE ACTION 
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t -A 
casting saves 90% 


Here is a typical example of what ARWOOD 
precision castings can do. Such results are 
made possible only by ARWOOD’S years of 
experience that spells “know-how.” 

Five parts —2 stamped and 3 machined 

formerly had to be brazed together to 
make the bronze key guide housing shown at 
left above. The Lathem Time Recorder Co. 
reports their costs were reduced 50°, when a 
single ARWOOD Precision Casting replaced 
the five-part assembly. 

The key shown at right is also an ARWOOD 
Precision Casting which fits the keyway with- 
out any adjustment. 

ARWOOD Precision Investment Casting 
is now a tested and important method for 
producing small intricate parts. It has been 
the answer to many design and production 
problems and can be the answer to yours. 
Write for our booklet. * 
Investment Castings." 


\ Critical Survey of 
or ask to have our 


nearest representative show you samples. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET * BROOKLYN 1, N. Y. 


Now Jeriminaks Can Be 


ATTACHED & SOLDERED 
"7 iai LL tomatic intona naal 


The greatest innovation in attaching 

terminals to wires is now available to the industry . . . “Pre-sol- 
dered” TANDEM TERMINALS! Made in various sizes and types, 
these remarkable, production-proved terminals (supplied on reels) 
can be applied at rates up to 1200 per hour by a new Terminal 
Attaching Machine that cuts off, clinches and solders terminals in 
one instantaneous operation. Handling of loose terminals, solder 
and flux are eliminated to reduce costs and boost production on long 
runs. Standard types available. Send for detailed information. 


| enclose sample of wire and terminal now used Address Dept. B. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 


Customer's Prints. Modern Plant and Equipment. Mod- 
erate Die Charges. Precision Work. Prompt Service. 


PATTON:-MacGUYER-COMPANY 


17 Virginia Avenue, Providence,R.I. 





GENERAL e CONTROLS 


GOR COMPLETE SPECIFICATIONS 
REQUEST NEW CATALOG 
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Osh prevention 
ANG 
.. WITH AN ÀN ye 


ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 


a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 


TELECHRON INC. AGeneral Electric Affiliate. 


TELECHRON INC. 
10 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME 
Synchronous Motors. My possible application is 


Instruments Communications Equipment [ ] COMPANY 

Timers Other (please fill in) 

Electric Appliances ADDRESS 

Cost Recorders 

Advertising, Display Items  [ ] CITY 

Juke Boxes LJ = 

Air Conditioning & STATE 
Heating Controls m (J Please send new Catalog 
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idt thanks to felt, farm tractors can plow and 
harrow in thick clouds of dust without damage. It was 
not always so; some of the early farm tractors were 
failures because their working parts were not ade- 
quately protected, and dust chewed up the engine, 
the bearings, the brakes. 

Tractor manufacturers now have dust well under 
control, and American Felt Company is proud to help 
them, supplying felt for shields and seals that not only 
keep dust out of working parts, but also retain lubri- 
cants. Thus felt serves both industry and agriculture 
in several important ways. If your product requires 
protection against dust, dirt, water, or other 
substances, and must be reliably lubricated, write 
American Felt Company. Ask for Data Sheet No. 11, 
*Felt Seals, Their Design and Application", which 
gives authoritative technical information and includes 
illustrative samples. 


American Felt 

@ Bendix Mechanically-operated Farm Tractor Brake C 

is an excellent example of the use of a felt seal to exclude om ny 

dust. Top, dust shield showing felt seal in place. Bottom, TRADE MARK 

inside view showing the new Centermount construction 

which eliminates the conventional backing plate. 
GENERAL OFFICES: 36 Glenville Rood, GLENVILLE, CONN. 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. — 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich.; Westerly, R. 1. — SALES OFFICES: New York, Boston, Chicago, 


Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, 
San Francisco, Los Angeles, Portland, Seattle, Montreal 
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a U 1 í 0 M » HYDRAULIC 


STRETCH-FORMING MACHINES 


OC ee m 
SS — ah I 





— ed! "adi ^ | b 


Sheet stock gripped between 
the jaws is under initial ten- 
sion and ready to be formed. 


A vital factor in the economy, high production and accuracy of Hufford 
Hydraulic Stretch-Forming Machines is the Vickers Hydraulic Equipment used 
for both power and control. On the Model 50 machine shown here, the 
power is furnished by Vickers Balanced Vane Type pumps (two-pressure 
and single); all the hydraulic control valves are also Vickers. The required 
versatility is provided, and the control of complex movements is easy and 
accurate. All controls are handled by "finger touch” levers in the control panel. 

Vickers Hydraulics improve the operation of many machines . . . particu- 
larly those requiring selectivity of control and adjustment to suit type of 
work. Any sequence of motions can be provided . . . made automatic 
if desired. Vickers Hydraulic Equipment is inherently self-lubricated . . . 
easily protected against overload. By means of interlocks, incorrect or 
unsafe operation can be prevented. Get in touch with the Vickers Applica- 


tion Engineering Office near you for suggestions on how Vickers Hydraulics 
can improve your machinery. 


3998 


VICKERS Incorporated - 1454 OAKMAN BLVD. + DETROIT 32, MICHIGAN 


DIVISION OF THE SPERRY CORPORATION 


Application Engineering Offices: ATLANTA + CHICAGO CINCINNATI + CLEVELAND + DETROIT + HOUSTON + LOS ANGELES (Metropolitan) > MILWAUKEE 
NEW YORK (Metropolitan) + PHILADELPHIA + PITTSBURGH + ROCHESTER + ROCKFORD + ST. LOUIS + SEATTLE + TULSA + WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


2? 


wo- Pressure Vane Pump 


Solenoid Controlled 
Pilot Operated 
M m 








£90 9.9 Pe eee R “ar 
oe ee k 
usual springs 
suzi thing 


BARNES - 


VISION OF AS 


GIBSON -RAYMOND 
sod ATED SPRIN CORPORAT ON 
6400 MILLER AVE DETROIT 11, MICHIGAN 
COOK PLANT * ANN ARBOR, MICHIGAN 
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Leach tor 


LEACH RELAY CO. offers a wide 
range of control relays of standard 
types; and stands ready to link 

new designs to your specific needs 
Highest standards of engineering, 
materials and workmanship assure 
long, safe, efficient, trouble-free 
service. 

FOR BETTER CONTROLS THROUGH 
RELAYS—CONTACT LEACH 












À " 
"n 


LEACH RELAY CO. 


5915 AVALON BOULEVARD * LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U.S. and Canada 






TRACING CLOTH 
FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 
Erasures are made easily, without 
damage. It gives sharp, contrasting prints 


of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 
brittle or opaque. . 
maana 0^^*» TRACES CIIM 





SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Make It lighter. ... STRONGER 






...the Material 
of 1000 Uses 


A better material —ExPAND-X —results when 
a solid sheet of metal is slit and expanded in one 
operation. It is lighter per square foot than the 
original sheet. Permits maximum passage of 
4 air; has higher unit tensile strength, offers 
" h r greater resistance to bending. 
I4 To designers and engineers EXPAND-X means 
new and improved products and equipment. 
Applications are almost limitless—from indus- 
' trial safety enclosures to consumer products of 
^ distinction and lasting beauty. 

Various gauges and sizes in carbon steel, 
stainless steel and aluminum —other metals on 
special order. Write today for catalog. Address 
Industrial Sales, Chicago 6, Illinois. 


] 








Grille Tray that Is Smooth and Sturdy Food Drawer Is provided Maximum Ventilation 


4 : United States Gypsum 


d f For Building * For Industry 


stares Gypsum * Lime è Steel * Insulation * Roofing * Paint! 
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ENGI s b 


in cellular rubber 
that keeps pace with 
. ^ 


+ 
your 


The pneumatic cushioning, sound damping, 
sealing and insulating properties of 
rubber and air are combined in Spongex 
Cellular Rubber and precisely en- 
gineered to do a range of jobs as wide 
as your own imagination. 


Spongex is a special cellular rubber 
with lively resiliency and uniform cell 
structure. It is rated exceptional in its 
resistance to temperature extremes, 


moisture, dilute acids, corrosive 
vapors, and aging. 

Spongex is yours in practically any 
form — molded shapes — die-cut de- 
signs —or in standard bulk sheets, slabs, 
strips, cord, tubing or fabric bonds. 


For improvement of your present 
products or in the development of new 
ones, Spongex deserves your serious 
consideration. Send for a generous sample 
of Spongex for testing now. 

The Sponge Rubber Products Co., 
122 Derby Place, Shelton, Conn. 
Sales Offices in principal industrial centers. 


The Sponge Rubber Products Co. 


SPONGEX* 


CELL-TITE* 


TEXFOAM* TEXLITE* TEXLOCK 


*Trode Marks Reg. U. S. Pat. Off. 
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Where Welding Is 
Involved - DEPEND ON 


"JET ENGINE 
RING— 
25 POUNDS 


AIRCRAFT 
COMPONENT 
AN LESS 
WHEEL Y i THAN 


ASSEMBLY X R , 1 POUND 

OVER e WO. 
1100 ve R A Regardless of size, fabrication 
POUNDS - * Tu by American Welding "Controlled 
i TUN 3 Technique” will conform to your 


i i ; A 
G A few of the companies we are specifications and save you money! 


privileged to serve are For 32 years we've been specializing in fabrica- 
Allis-Chalmers tion by welding. Today our facilities include 
Allison Division, G. M. C. all types of resistance and fusion welding 
American Car & Foundry applicable to both ferrous and non-ferrous 
Coni D metals and alloys in rings, bands, and weld- 
Euclid Road Machinery > 2 2 
Qon Sünde ments. Heat-treating and machining facilities 
General Steel Castings are available. 
opm Let us show you how your products will lend 

International Harvester 


Pratt & Whitney themselves to fabrication by welding... better 
Thompson Products and more economically when you specify 
Westinghouse American Welding! 


Our “Controlled Technique” welding can be SEND FOR 
applied to your products 16 PAGE 


LET’S TALK IT OVER een 
THE AMERICAN WELDING & MANUFACTURING CO. 
140 DIETZ ROAD WARREN, OHIO 
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There’s a 


WIRE BELT 


to combine movement with 
processing 


for EVERY PRODUCT 
... or MATERIAL 


A Cambric ge Balanced Beit safely and speedily carries clock faces through 
the decorating lehr. In a modern ceramics plant, Cambridge belts can also 
be used for annealing ond giazing. Open mesh permits free heat cir- 
culation around the ware. Moving belt eliminates use of cars or soggers 


Whether your product is big and bulky or small and 
fragile, if it must move during processing or produc- 
tion, a Cambridge Woven Wire Conveyor Belt can do 
the job economically and safely. 


Woven from any metal or alloy to any mesh or weave, 
Cambridge belts offer dependability, long life, freedom 
from time-wasting shutdowns for repairs. Among the 
specially designed Cambridge belts in service today 
are continuous conveyorized installations for baking, 
quenching, tempering, washing, drying, cooling and 
packaging. 


Whenever you have a problem concerning movement 
during processing, call in a Cambridge Field Engineer. 


Or, for complete information on the entire 
Cambridge line, write today for your FREE * 


copy of this 130 page illustrated book. Gives \ 13 


belt and conveyor design, applications, in- \ G 
stallation data, construction detoils. Write 
= 


today . .. 


There's a Cambridge Sales-Engineering 


Office near you! 


Cambridge Wire Cloth Co. 
rH Dept. P 

Cambridge 11, Md 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


280 


Wire cloth 


in rolls 


Also specialized 


wire fabrications 





nruns A9. 


UNIVERSAL JOINTS 


STRENGTH PLUS ECONOMY 


Stubby jaws. heat treated alloy steel and oversized 
bearings guarantee maximum strength and extremely 
long life. Low original cost plus negligible replace- 


ments produce a saving on every application. Large 


grease reservoir in center block 112” size and larger. 
For full details write Dept. A 


& 
S7" 


Makers of Atlas and 
Vulcan Universal Joints 


ttle 


STRAND 
Quality Flexible Shafts 


for 
Remote 
Control 


Strand top quality flexible shafts are im- 
portant to those who are manufacturing 
quality equipment They give an as- 
surance of dependability, long life, and 
or freedom from breakdowns. Used to cou 


Coupling 


Ya" to VA" diameter 
dependent upon 
length 
2" to 30" length 
dependent upon 
diameter 


P rin 
Corporation 


I. K STRAND £ CO. DIVISION 


ple. for remote control or mechanical 
regulation in hard-to-reach areas, they 
have proved successful over a period of 
years. They are available with or without 
coupling unit. They can also be had with 
or without casings. Special couplings 
made to order 


Write for full information 


STRAND 


FLEXIBLE SHAFTS and 
FLEXIBLE SHAFT MACHINES 
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Driving plates and fric- 

tion discs are the same 
as used on heavy-duty 
Model EH Ciutches. 


Plate release springs po- 
sition and stabilize cen- 
ter plate when disen- 
gaged. 


Gear teeth are designed to ob- 
tain maximum area of contact. 


Adequate air passages assure 
quick release. 


Experience has proved 

the mechanical propor- 
tions of the Twin Disc Models P and PH Air- 
actuated Clutches to be in proper balance for 
efficient work, for long wear-life, and to absorb 
and dissipate heat . . . essential qualities in 
heavy-duty clutch installations. 

Twin Disc Air-actuated Clutches also permit 
operation by remote control without complicated 
linkage systems. They require less shaft space, 
thereby permitting closer shaft bearing center 
distances. Gear teeth are designed to obtain 
maximum area of contact. Multiple springs assure 


quick release and equal distribution of release 
pressure. Properly installed, these Clutches re- 
quire no adjustments to maintain the correct 
pressure on the friction discs . . . an important 
factor in obtaining longer wear-life. Model P and 
PH Clutches are available in sizes from 14 to 
42", capacities from 75 up to 1325 hp. 

If you have a heavy-duty clutch application 
requiring operation by remote control, write the 
Twin Disc Clutch Company for their engineers' 
recommendations. Ask for Bulletin No. 139-A. 
TwiN Disc CLuTCH CoMPANY, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 


j Mydraulic 
Power Take-off Torque Converter 
Á i ATA 
@a hic 
CLUTCHES on d WYDRAUUC omvtS —. 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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BONE To PICK! 


This appliance manufacturer was harassed by vacuum cleaner vibration. 


“Why not switch to a magnesium fan?” said his designer. “It would 


magnesium, plus technical advice. Now instead of using heavy, hard-to-balance 
fans like this, they use light... uniform American Magnesium Die 
Castings. — Ng They're saving money ... and their smooth-running 


cleaner is sweeping the country. *No change in insurance rates. 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


American Magnesium Products, 1702L Gulf Building, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 
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Dm PE od qi ES 
aa: sr Size 7 
SOLENOID Starters 


(900 ame) 
Rating A (3 a » 440- 
Max. 20 volts; 600 Hp, 


SIZE 7— 


550 volts. 









GY ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL, " 


/ 


All the Advantages 
of SOLENOID design 


In years of service, under all operating conditions, the Allen- 
Bradley solenoid construction has proved its superiority beyond all 


in the NEW question of doubt. Now Allen-Bradley has developed Sizes 6 and 


7 solenoid starters . . . with all the features that have proved so 


Sl ZES t & 7 successful in smaller Allen-Bradley starters. Check its many features. 


— STARTERS 


SILVER ALLOY CONTACTS 


The double break, silver alloy contacts 
never require cleaning or. filing—a dis- 
tinct advantage over conventional copper- 
to-copper contacts. 


SIMPLE, RUGGED 
CONSTRUCTION 

These starters have no pins, pivots, 
hinges, or complicated mechanisms to 
cause trouble. The solenoid switch mech- 
anism has only one moving part. 


SMALLER SIZE 


The open type Size 6 starter is less 
than Y% as large as conventional starters, 
and the enclosed unit takes only 58% 
of the floor space. Size 7 is even smaller, 
compared with other starters. 


STEEL PANEL MOUNTING 


The switch is mounted on a metal base 
plate instead of a slate panel, and is 
self insulated. It can be quickly and easi- 
ly mounted to metal surfaces without ad- 
ditional insulation. 


FRONT-OF-PANEL WIRING 


All terminals and wiring ore readily 
accessible from the front. There is no 
back panel wiring. 


AVAILABLE IN MANY FORMS 


Size 6 and Size 7 solenoid switches 
con be furnished in 2 pole or 3 pole 
contactors, across the line starters, re- 
versing switches, reduced voltage starters, 
and many other combinations where clap- 
per type switches were previously used. 


Write for Information 
Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 


«jj ALLEN-BRADLEY 


i lt $ L 
Quality EI ES 





+ 
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hy 


EJ 
— 


— 
= 
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b 
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WIRE FORMS - SMALL STAMPINGS Raymond Manufacturing e 
Corry, Pennsylvania 
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How to 
organize, operate 


and control 


Thermoswitch' product- 


design 
engineering 
department 


Here is a book that will 

show you tested methods 

to facilitate production 

and reduce costs in your 

engineering department. Designed to minimise 
paperwork without sacrificing control, this boob 
outlines the basic functions necessary to ali suc 
cessful engineering departments, large anô 
small. These fundamentais are discussed in ful: 
to clearly point the way to smoother operation 
higher production and greater economy in yow 
organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


Thermostat Amazes 
Heating Experts by 
Performing the 
“Impossible!” 


YE S, manufacturers are discovering 
the remarkable line of Fenwal THERMO- 
SWITCH* units can give them help they 
thought mechanically impossible! A coal 
furnace manufacturer, for instance, found by JAMES E. THOMPSON 
the Fenwal THERMOSWITCH* the only er e 
thermostat able to solve the problem of acor, Fao Ayen Aerenssttess Oempeno 
automatic grate shaking. Ordinary thermo- 337 Pages, 6 x 9, $4.00 
stats either could not stand up under pun- MeGraw-Hill Industrial Organization and Managemen: 
ishment . . . or were too slow in operation. 

You, too, can benefit from this unbeat- 
able THERMOSWITCH* performance. 
It has countless applications, does away 
with costly control equipment, opens up 


At 


< 
Fk 
o 
E 
z 


This practical guide edi each step of pro 
cedure used by successful engineering rt 
ments to handle prime functions and 18b 
basic control. In its fifteen chapters you are led 
through a ete 
study of your prob 
lems relative to or 


v 


MN 


FENWAL 


LR, 


new forms of precision-control in all types 
of manufacturing processes. Low upkeep 
eost, too. The THERMOSWITCH* is ac- 
curate, rugged and simply constructed, 
with mechanism fully enclosed by the 
temperature-sensitive shell. Investigate 
it now! 


ganization, personnel. 
cost control, drawings. 
ne numbering, cata 
e. p DE 
man aoe, 

al su Nn sho 
plains methods foun 

superior in ee 
A oning 
duties and avoiding ov 





erlapping between sec 
tions. Over 150 charts 
and diagrame assist 
you in clearly under 
standing the methods 
described. The infor 
mation in this book 
applied to your organ 
ization will result in 


FENWAL INCORPORATED 
15 Pleasant St., Ashland, Mass. 


Temperature Control Engineers 
O SSeeeeeeeae 


WRITE FOR 
BULLETIN ON 


THERMOSWITC H* 


*Reg. U. S. Pat. Off. 


— —— rat 42 st.. NYC 18 


"ANG METHO s ENGINEERING ORGANIZA- 
TION — M ae te x.) days’ examination 


The Precision Thermostat For Temperature 
Control and Detection 


SENSITIVE... but only to heat 


a 
an as ap an ap ap ap ao am am am ao d 


$ Books sent on approval in U. mre i 
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OTHER TYPES OF RECTIFIERS TOOK 
THEIR TOLL AT THE TOLL GATES 


..» THEN 


Neletron 
SELENIUM RECTIFIERS B RID GED THE GAP i 


NGINEERS working on New York’s great Tri- 

borough Bridge had a problem: Existing recti- 

fier installations controlling 22 toll lanes were 
not efficient. . . . They were far too bulky for the 
current and voltages delivered. . . . They generated 
too much heat. 


The solution? Ralph M. Thompson of the Elec- 
tronic Signal Company, Williston Park, L. I., to whom 
the contract was let chose and installed SELETRON 
Selenium Rectifiers built on aluminum . . . and the 
problemi ceased to exist! For SELETRON Selenium 
Rectifiers actually require no more than 1/5th the 
space needed for the old equipment; they have low 
internal heat losses, and afford much better voltage 
regulation. 


The Triborough Bridge installation is typical of 

hundreds of other applications where “job-rated” 

SELETRON Selenium Rectifiers have paid off in top 
INSTALLATION AT TRIBOROUGH BRIDGE, 


performance. They are available in a variety of as- 
60 VOLTS OUTPUT, 45 AMPS. CONTINUOUS 


DUTY, OPERATING 24 HOURS A DAY, 365 semblies to cover a wide range of currents and 
DAYS A YEAR. voltages. 


Perhaps you have a tough rectification problem that SELETRON engineers can solve. Will you 


write and tell us about it now? Our general catalog is yours for the asking, too. Just address 
Dept. PS-24. 


SELETRON DIVISION 


RP RADIO RECEPTOR COMPANY, Ive. QR 


Since 1922 in Radio and Electronics 


Main Office & Factory: 84 North 9th St., Brooklyn 11, N. Y. © Sales Department: 251 West 19th St., New York ii, N. Y. 
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CURTIS 
STOCKS 


n STANDARD SIZES OF 
Lo, UNIVERSAL JOINTS 


FROM 4" TO 34” DIAMETER 


offering modern industry a real advantage in having 

universal joints, of the highest quality, available 

for immediate shipment. 

with either solid or 

red hubs fits most universal joint needs — 
instrument controls to heavy duty steel mill 


‘his wide range of sizes 


tis makes universal joints exclusively and their 
ears experience is yours to command. Special 
machining for specific applicati ns is done before 


saving money i. insuring accuracy. 


your universal joint problems, indicating 
of operation and torque load, with 
possible. There is a Curtis Universal 
itely available to you whether for a 


wtallation or a high-speed light 


IF you have a relay problem 
requiring low cost, small size 
and dependable performance... 


...take a look at R-B-M Bof 
Purpose AC and DC Relays 


WRITE FOR BULLETIN AND PRICE LIST 


Dept. E-11, R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 


STAMPINGS 


DIXISTEEL forgings ond sompings ore mode of coretully analyzed wee! produced in ow 
own open hearth furnaces. They ore of highest quality and strength. 


Send vi your print: or specifications for forged or stamped porh, and we will be pleased 
to submit our estimate for production. 


ATLANTIC STEEL AL 
TEE DixisTEEL ananta i cron 


Builders of 


SPECIAL PURPOSE 
MACHINERY 


Waxie-LoOwpRey 
Machine Gerporation 


A subsidiary of Dixie Cup Co. 


Designers and Custom Builders forover 75 years 
Write: Dixie-Cowdrey, Fitchburg, Mass., Phone: 5200 
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a GIVING BELTS THE HOTFOOT 


.«. FOR A LONGER LIFE 


QUAKER CONVEYOR BELTS PRE-TESTED 18 TIMES 
TO ASSURE LONG LIFE UNDER MOST SEVERE CONDITIONS 


Coal... cinders .. . hot ashes . . . packages . . . products on 
the line—Quaker Belts are made for every purpose and case 
histories prove they stand up under the most severe usage. 
They're pre-tested and torture-tested when they are made to 
withstand every operating condition. 

One of the many tests Quaker Conveyor Belts must go 
through is shown above. A blowtorch, at high heat, held six 
inches from the surface of the belt for six minutes. Quaker Belts 
take it and are ready for more. They're tough, rugged and built 
for long wear. They're made for every industrial application to 
assure less maintenance... to help your plant reduce the 
"break-even point" in its operations. 

Whatever your need for industrial rubber products there's a 
Quaker Pre-tested Product for your plant. Power transmission 
belting for every type of installation .. . rod and sheet packings 
...moulded and braided hose...and all kinds of custom- 
made moulded rubber products. To economize on production 
costs...it pays to Quakerize your plant. 


HOSE THAT STANDS ABRASION PACKINGS FOR TIGHTER SEALS 


Hose for air, steam, Quaker Packings are 


| 
* 
A 


RUBBER 
PRODUCTS 


water, oil, gas, chemi- 
cal,fire,or paint, Quaker 
makes it and makes it 
to fit the particular 
needs of industry .. . 
each length pre-tested 
for peak performance. 


QUAKER RUBBE 


PHIA 24 PA + New York 


Propucr ENGINEERING — Novemser, 1949 


scientifically engi- 
neered for every use — 
for pumps, refrigera- 
tion, compressors, 
water lines, valves and 
many other places in 
Industry. Each pre- 
tested for positive per- 
formance. 


R CORPORATION 


&£Q. U. & FAT. OFT, 





— 
| | WHAT ABOUT 
wnars N EW T" STRESS RAISERS? 


This book gives 
the answers.. 


RECORD AK 


Red design, clear 
plastic backed by 
silver 


WESTINGHOUSE 


Gold and white de- 
sign, clear maroon 
plastic 


VT-E 
Silver design, clear 
plastic backed by 
black 


Black design, clear 
plastic backed by 
gray 


Gaod Nameplates... | 
How to avoid the localized 


stresses which start failure is 
ATTRACTIVE... The design with three-dimensional effect— 


: : p a basic problem of design. 
in any colors—is embedded in lustrous clear plastic. “Crystal 2599 

n 1 : | Lm E This 72 page booklet analyzes 
Seal" process nameplates are solid shapes of transparent acrylic 

plastic (Lucite or Plexiglas) with recessed molding in the reverse many good and bad features 
side. Colors sprayed on the reverse side, using a masking proc- of design. It also deals with 
ess, bring out the design. Additional color on the back accentu- problems of steel selection 
ates the contrast and reflects light—or, if there is to be a back- 


i and treatment from the view- 
light, the rest of the plate may be left clear. 


point of the design engineer 
INEXPENSIVE ... Special equipment set up at Auburn, Eastern —instead of the metallurgist. 
licensee for the "Crystal Seal" process, permits economical pro- 

duction. Because the colors are inside—bound to the basic plastic Write for “3 Keys to Satisfac- 
form—there is no deterioration from fumes, dirt, or wear. tion" —it is free. 

“Crystal Seal” pieces last practically forever. The process is ideal 

for nameplates, plaques, dials, trim, containers, knobs, insignia, Climax Molybdenum. Company 
point of sale displays, and a host of other applications where you 

want permanent good looks at low cost. 

Through 73 years of aperte Auburn has developed “know-how” 

that’s at your service in the solution of problems involving plastics and 


their molding by any method. Write Auburn Button Works, 350 Mc- 
Master St., Auburn, N. Y. 


= satisfaction | 


COMPRESSION, TRANSFER, AND INJECTION MOLDING, Please send your 
AUTOMATIC ROTARY MOLDING FOR MASS PRODUCTION, FREE BOOKLET 
EXTRUDED ELASTOMERICS, REINFORCED PLASTICS (Fiber- 

gles), MOLD ENGINEERING AND COMPLETE MOLD SHOP J KEYS TO SATISFACTION 


MCC ee ocr 


MOLDERS SINCE 1876 è AUBURN, NEW YORK 
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PHILADELPHIA PLANELORQUE 


.. GIVES INSTANT OVERLOAD PROTECTION 


The PlaneTorque is a feature that may be supplied with any Philadelphia 
MotoReduceR (combined motor and speed reducer) to protect both the 
driven machinery and the drive unit from overloads. 

By direct mechanical action of the overload, motor current is automati- 
cally and instantly cut off when a pre-determined limit is reached. This 
action is quicker than electrical thermal relays provide. (With fuse protec- 
tion, the fuses must be selected to carry the starting current of the motor; 
therefore, protection during running period is not adequate.) 

The PlaneTorque can be cut-out during the starting period merely by eT ai 
holding down the starting button, but will become operative during uct 
the running period when the button is released. To restart the 4 : 
PlaneTorque MotoReduceR after overload cut-off, only removal of the 
excessive load is necessary . . . a big time saving feature. i 

a a A s " ; please use your Business Letter- 

For applications such as stoker drives, conveyor drives, mixers, agita- x 

tors, roll drives, etc. . . . investigate the PlaneTorque MotoReduceR. eenp eng» wA. 


Send for new Catalog MR-49, and 


ERIE AVE. AND G ST., PHILADELPHIA ie PA. 


NEW YORK * PITTSBURGH * CHICAGO * HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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FLUID MOTORS 


Remarkably compact design . . . Stepless 


speed variation . . . Control valves for 


rpm regulation . . . Shockproof stop-and- 


start operation High volumetric 


efficiency EB CL 


EE T ECT MP Ae LTO 


In addition to such outstanding features these drives 
have the stamina and capacity to withstand long, hard 
service beyond the ability of ordinary motors. Their 
use is recommended where space, power and endurance 
are important. Denison fluid motors may be stopped, 
started, reversed — used for braking — at full rpm 
and pressure. Smaller sizes are available with gear 
reduction attachments and instant speed-up controls for 
variable speed requirements. All are available for either 
face, flange or foot mounting. Capacities up to 3000 
rpm, 128 hp, 5000 psi. Write for further information. 


The DENISON Engineering Co. 


1157 Dublin Road Columbus 16, Ohio 


DENISON 
Ln. Oll cea. 


IF IT'S 
SPECIAL 
SEE 
PROGRESSIVE 


ALI 
PROMCO 
qRANPJ 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 


MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


» ENLARGED view 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder 
J. H. WILLIAMS & CO 


Helpful, Informative 


The Drop-Forging People" BUFFALO 7, N. Y 


PRECISION DIE CUT PARTS ASSURED 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 
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ÜNDERITE. 1.27222 anche 


HOLDS PAINT TO METAL 


After the paint's on, you can't see it. But the presence of that tight Bonderite 
layer under the paint means greater durability, longer life, and lasting good 
looks for the finish. 


Bonderite acts in these three ways to protect and preserve paint finishes: 
1. It anchors the paint. 
2. It resists rust and corrosion. 
3. It prevents the spread of paint failure around scratches and acci- 
dental breaks in the paint. 
Because of its proved effectiveness and the ease and economy of the treatment 
for metal surfaces, Bonderite is used on thousands of quality products. 


To add quality to your product, use Bonderite, the invisible anchor for fine 
paint finishes. Full information at once on request. 


Bonderite, Parco, Parco Lubrite — Reg. U.S. Pat. Off. 


—— M —— M M 


eT CT 


PARKER RUST PROOF COMPANY | 
2179 East Milwaukee Ave. s 
Detroit 11, Michigan 17 


ed 


PARCO LUBRITE — Wear Resistant for Friction teen 


an c MER a d NUMEN ur 


BONDERITE— Corrosion Resistant Paint Base + PARCO COMPOUND — Rust Resistant - 
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* Savings of $152.00 per 100 sheets of polished 18 gauge 
stainless steel are real savings! By specifying MicroRold — the 
Stainless Steel Sheets with ""Thickness-Control"—you too can 
effect such savings. Here's how — 


Standard steel buying prac- 
tice has been to order by 
gauge number. You can order 
MicroRold by decimal thick- 
ness with a tolerance of only 
3%, plus or minus, as com- 
pared to the allowable plus or 
minus of 10%. 


Average saving in theoretical 


weight is 3.15 pounds per sheet, 
or $1.52 per sheet. 


What makes one man 
worth $40,000 — 
another only $4,000? 
... this book tells... 


HOW TO 
. | CULTIVATE YOUR 
$| TOP EXECUTIVE 


QUALITIES . . . 


—and win success faster in 
the upper brackets 


TOP EXECUTIVES aren't born. They're made 
Self-made mostly. Though they rise along 
different routes, the steps to their success are 
similar. They follow a deflnite course of action 
. .. and arrive at the top as planned. Now 
here is a practical, inspiring book which brings 
you this amazing success formula. It outlines 
a specific, detailed plan for cultivating the 
qualities which mark the top-flight bvainess 


Cost of One Sheet of Polished (8 Gauge 36"x 120"* when 


Thickness May Vary Plus or Minus 10%. leader today—illuminating each point with inti- 


052"— 65.52 Pounds — $31.61 
.051"— 64.26 Pounds — $31.01 
.050"— 63.00 Pounds — $30.40 


049"— 61.74 Pounds — $29.79 (Theoretical Weight) 


.048"— 60.48 Pounds — $29.18 
047"— 59.22 Pounds — $28.57 


Cost of One Sheet of Polished MicroRold .0475"x 36"x120", 


Plus or Minus 3% on Thickness. 
.0475"— 59.85 Pounds — $28.88 


Each one-thousandth inch 
(.001") variation in thickness 
represents 1.26 pounds on the 
standard 36" x120" sheet. And 
you pay for steel by weight. 


So, you may save $152.00 
per 100 sheets of polished 18 
gauge sheets when you buy 
MicroRold—the Stainless Steel 
Sheets with “Thickness-Con- 
trol.” 


*Savings are figured on a 
price of 48.25c per pound for 
Type 302 Stainless Steel, price 
including base; gauge, polish 
and quantity extras. 


mate, on-the-job studies of currently ont- 
standing executives. 


DEVELOPING YOUR 
EXECUTIVE ABILITY 


By Howard Smith, Personnel Consult 
ant, Noted Lecturer, and Instructor 
with Dale Carnegie Institute. 225 pages. 
5% x 8, $3.00. 


This book provides a blueprint that shows how 
you can win executive success. Showing that 
executive genius is not a quality one is born 
with, but the result of concentrated effort 
along the right lines, the book tells how to 
direct the same efforts and thinking which 
you already expend daily toward the definite 
goal of improving your executive ability 
Packed with helpful pointers it tells how the 
up-and-coming executive can make the most 
of his capabilities, grow in executive stature, 
and rapidly qualify for the upper bracket 
responsibilities and rewards 


Some facts this book gives you: 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
it ways to put over your personality 

24 guideposts to productive thinking 

it aids for making decisions 

ii steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructions 
how to talk to groups effectively 

how to handle responsibility 

how to give yourself publicity 


SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 
qQeeo99599999989999999909999999090909909 9999099099999 99 9999999 
McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 18 $ 


Send me Smith's Developing Your Executive Ability 
for 10 days' examination on approval. In 10 days 
I will send $3.00, plus few cents for delivery, or 
return book. (We pay for delivery if you remit with 
this coupon; same return privilege.) 


City and State 
Position FPE 11-49 


Books sent on approval in U. S. and Canada only. 
$99929992900900209009099929098000080092999099999909290929* 
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COMPOSITION SEAL 


Composition (OIL RESISTANT SYNTHETIC 
Sealed 1 
Bearings 


RUBBER COATED FABRIC) 


Exhaustively field tested and proven highly 
successful, the NICE composition seal design 
effectively retains lubricant and excludes 
foreign material. Thus, NICE has added 


the performance advantage of an efficient seal 





to the already basic advantage of a quality Write for 


bearing at comparative low cost. New Catalog 


No. 140 


NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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Let HANNIFIN 
Pneumatic Cylinders 


do work! 


“AUTOMATION” is an interest-rousing new term that 
describes some of the many ways in which pneumatic 
cylinders are being used to actuate and power automatic 
work-saving devices. Hannifin is playing an important part 
in this development by supplying cylinders that are right 
for the job and engineering know-how second to none when 
it comes to applying cylinders to the job. 


If you are interested in using cylinders to SAVE TIME... 
REDUCE PHYSICAL EFFORT ...CUT COSTS... and 
IMPROVE PLANT OPERATION, get in touch with 
HANNIFIN today. Engineering recommendations on re- 
quest. Experienced Factory-trained field representatives in 
all leading industrial centers. 


HANNIFIN 
CORPORATION 


1125 South Kilbourn Ave. 
Chicago 24, Illinois 


[ N F eZ t/e sald 


RUBBER PARTS 


MATERIALS 

Metals—Plastics 
FOR EXTREME HIGH AND LOW 
TEMPERATURE APPLICATIONS 


Fabrikoids 

dnd Others 
at 

This versatile synthetic rubber has been developed H & K 

to meet critical demands of extreme temperature 

applications in which resiliency is of primary im- 

portance. SILICONE RUBBER retains rubber-like 


ATH K ^ f intelli. 
Unlimited HERE & K, you'll find an intelli 


qualities and elasticity at temperatures ranging from 
—160° to +500° F., and it can be fabricated into 
gaskets, diaphragms, grommets,’ 

washers, sleeves, seals, packings, 

channel, tubing, and numerous 

other products. 

SILICONE RUBBER has excel- 

lent dielectric properties, resists 

permanent compression, will 

not turn to carbon despite heat, 

and is unaffected by air, ultra- 

violet rays, ozone, lubricating 

oils, and many chemicals. It also 


has excellent water repellency. WRITE FOR CATALOG 


STALWART RUBBER T) 


11166 NORTHFIELD ROAD 


BEDFORD, OHIO 


Choice of Patterns 
Ka 
Accurate Holes 
Smooth Surfaces 
LJ 
Design Facilities 
for New Applications 


gent consideration of your industrial 
problems. Maximum cooperation is 
afforded designers and product en- 
gineers in the creation of Perforated 
Metals and other materials . . . pro- 
viding the desired end results at 
lowest possible cost. 


H & K Perforated means an extremely 
wide choice of sheet materials (coil 
and plate form, too) at your command. 
Stainless Steel is a perforating special- 
ty at H & K. Monel, Brass, Bronze and 
Aluminum are others. Non-Metals in- 
clude various Plastics, Cellophane, 
Foil, Masonite and a host of others. 
Write at once for full information. 


Also Remember—H & K Grilles . . . Ultimate 
in Beauty . . . Utility .. . LONG LIFE! 


Harrington « King 


5630 FILLMORE ST., CHICAGO 44, ILLINOIS 
114 LIBERTY STREET NEW YORK 6, N. Y. 
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Parker-Kalon GROUND THREAD Socket Set Screws 
are The TALK of the SHOP: 


“As different from ordinary 
set screws as night and day” 


“Consistently uniform — 
here's a Class 3 Fit you can 
depend on” 


“True ground finish has none 
of the imperfections you get 
with cut threads” 


“Clean starting threads 
speed assembly work and 
improve production" 


Compare! Write for Samples! 


See why P-K Ground Thread Socket Set Screws 
speed assemblies, improve strength and safety. 
Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Porker-Kalon 


Socket Set Screws the accurate finish and faultless PARKER-KALON — 


contour that mean faster assembly and more sales 
for your products. Write for samples today. 200 Varick Street 


New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 


$010 e B3 THR Oo VU O'R 4,6 € £5 6.0 7 2 0 O.* $8 ?2 ^t &.*—45.7-Q. ea 
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SYNCHRON MOTORS 


Never Need Oiling- 
Operate Efficiently 

In Any Position- 

Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduc 
tion train, and output shaft, cll have double bear 


ings to reduce vibration and assure quiet, efficient 
operation when mounted in any position 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use many of them for many 
years. Each motor is tested carefully to rigid 
operation standards before it leaves our factory 
We make no compromise for quality! 


Get the Facts about 


SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines 
Fill in, tear out, and mail this coupon 


HANSEN MFG. CO., INC. (11-49 
Princeton 5, Indiana 


Please send data checked below 


Catalog on SYNCHRON MOTORS, Time Machines, and 
Clock Movements 


We attach outline of a special timing problem. Let 
us have your suggestions without obligation 


Name 
Position 
Company 
Address . 
City 


ARES SORESee EE Tees eseeenetaeseeeassTeEesseeEeee, 


CAN Transmit 
Better — with 


You 


Power 


CENTER 


ROCKFORD 
CLUTCHES 


Millions of power-driven vehicles and mo- 
chines are operating more efficiently than 
was calcultated in their original specifica- 
tions — by using ROCKFORD clutches that 
are exactly suited to their particular needs. 
A ROCKFORD engineered-for-the-job ap- 
plication may be the means of improving the 
operation of your product. Certainly it will 
pay you to investigate the possibility. During 

past quarter century, ROCKFORD has 
accumulated a fund of useful information 
about the transmission and control of power 
thru clutches. This know-how is available for 
the use of your engineering department, 
upon request. 


Volume users 
of 


Shkecéat "Jaateaena 


and allied devices 


© 
Y 


turn first to 


UNITED-CARR 


for cost-cutting 


design engineering 


f service 
LJ 


lk Send us your specifications or 
requirements. Address Dept. 10 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 
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What keeps a model kitchen “Model”? 


(And How The Answer Can Help You Make More Sales!) 


What keeps a model kitchen “model”? How long 
will it stay that way? 

Those are the questions we’re asking 40 million 
people — readers of The Saturday Evening Post, 
Country Gentleman, Better Homes & Gardens and 
Time Magazine. 

We give them the answer, too, in four words: 
top quality, durable finishes. It's these engineered 
finishes that keep a model kitchen and appliances 
looking clean — new — always just 
as wonderful as the day they were 
made. 

It's the finish that more and 
more people are double-checking 
before they buy. They've learned 
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the surface 


Think mah 


Save 
AT and you save all- 
7 


NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION, INC., WASHINGTON, D. C. 


that the better the finish the better the buy. 

And, turn it around—the better the finish, the 
better your chance of selling your product. 

For your product will stand better, competi- 
tively, if it has a modern durable finish that resists 
wear, abrasion, stain, and anything else that might 
come along to discolor or damage its beauty and 
durability. 

Consult an Industrial Finish Engineer. Let him 
design the proper finish for your 
product. Let him engineer a finish 
that meets the service requirements 
of your product. Remember, manv 
of your customers start buying with 
the finish in mind. 


COPYRIGHT 1949. NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION 


inc. 
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COTO-COIL WINDINGS 
KEEP COSTS DOWN 


For over 30 years COTO-COIL windings have 
been developed to meet specific requirement. 

. to function perfectly . . . to give you the 
best for the least . . . the winning point. Send 
us your specifications and let us quote. We can 
prove our point. 


BOBBINS 
ACETATE INTERLEAVE (Coalesced) 
PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 


UNIVERSAL SINGLE OR 
MULTI-PIE CROSS WOUND 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 


65 Pavillion Avenue, Providence 5, R. I. 


| 
y 
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A handy reference 
on formulas for... 


STRESS 
STRAIN 
e STRENGTH 


ERE’S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti- 
cal and experimental work ... presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer, It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials. 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 


Professor of Mechanics, University of Wisconsin 


366 pages, 6 x 9, 43 illustrations 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 


This practical book takes you from 
basic definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
i elastic stability of plates and 
shelis. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 

—for curved beams and torsion members of various 
sections 

—for thin- and thick-walled pressure vessels 

—for rollers and other bodies under direct pressure 

—for columns 

—for slender bors and thin plates in which failure 
occurs through elastic instability 


SEE IT 10 DAYS—FREE 


eee 
1 McGraw-Hill Book Co., Inc., 330 W 424St., N. Y. 18 
Send me Roark' FORMULAS FOR 
STRESS AND STRAIN for 10 days ex- 
amination on approval. In 10 days I will 
remit $4.50, plus a few cents for delivery, 
or return the book. We pay for delivery if 
you remit with this coupon; same return 
privilege 


Name 

Address .. 

o AgTTTI Zone 

Company .......... eese . 

Position PE 11-49 


° F 
Books sent on approval in U. S. and Canada only. 





DIE CASTING 
LIFTS output— 
PULLS down production costs 


^i 


HISTORIES FRO 


Design requirements for this rugged *4-ton 
puller, made by Chisholm-Moore Hoist Cor- 
poration, specify a lever ratchet of high car- 
bon steel (A) integral with a hub carrying an 
internal cam. If the entire piece were ma- 
chined as o unit, it would involve a difficult, 


time-consuming and expensive operation. 


This is die casting ‘‘on the job —combin- 
ing several operations into one to reduce 
production costs. Why not consider its many 
advantages against your present manufac- 
turing procedure—and consult with us? We 
may show you the way to important savings, 


increased output, and un improved profit 


1 


: i picture in today's competitive market. 
Casting an aluminum hub ond cam onto 


the steel rotchet, however, achieves com- 
pletely satisfactory results. In foct, as die 
cast by Mount Vernon, the hub and cam are 
formed so accurately they are used without 


further machining. 


The lever hub cap (B), carrying lettering on 


MT. VERNON 


DIE CASTING CORP. 


M T 


both sides, is also produced so "clean" that 


it is assembled as is. . . while the cored hole 


of the lever plunger trigger (C) requires only 


VERNON NEW YORK 


a negligible minimum of reaming. 


Steel rotchet (1) and aluminum die cast hub (21 ——unusual 
example of an insert larger than the casting which holds it 
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7000 ITEMS 
IN STOCK 


Nuts 
* 


Bolts 


Cap Screws 


Machine Screws 
LE 


Nails 


Set Screws 
* 


Pins 


Let Stainless j A A DA P TA B L E 
and 


Steel Fastenings Help 
Cut YOUR Costs for Both 


Production and Maintenance! 


Sheet Metal 


9 "" | DEPENDABLE 


Washers 


Wood Screws 


Adaptability and dependability are two 
of the most outstanding features in 
STERLING INDUSTRIAL RELAYS. 


Every day, industry is discovering more spe- 
cific ways in which stainless fastenings do the : 
job better! They not only resist corrosion, Aircraft 


vibration and changes in temperature, but also 
give you added strength, fine appearance, ease 


Fastenings to 
A-N & Govt. 
Specifications ff 


STERLING RELAYS have won general 
acceptance as standard equipment by 
many users throughout industry. Among 


in cleaning or reuse and non-magnetic quality. 
Stainless gives you a lower ultimate cost 
through longer life and elimination of 
production interruptions. 


these satisfied customers are manufac- 
turers, military and naval services along 
with industrial and private laboratories. 
STERLING will engineer and design 
relays for your particular needs or 
requirements. 

TYPE GS illustrated. 

TYPE KS - for Aircraft and Long Form 
Telephone type Relays are standard 
manufacture at Sterling. 

Write today for your copy of BULLETIN 
110 on relays for industry. 


A Note on Your Letterhead Brings YOU 
This Outstanding Reference Catalog 


Called by many users the “Bible of the Stainless Stee! 
Fastening Industry", Anti-Corrosive's new catalog 
gives a complete listing of more than 7,000 items IN 
STOCK! Send us a note on your letterhead request- 
ing Catalog 49F 


Arii-¢ Cant 
Metal Products Co., Inc. 
Manufacturers of STAINLESS STEEL FASTENINGS | 


CASTLETON-ON-HUDSON, NEW YORK 


Engineering | Ofer 
LACONIA 
NEW HAMPSHIRE 
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ANOTHER 


3 f A 


*HESIVE 


CORK INSULATION keeps them cool 
3M Adhesive does a double-barreled job. It 
seals the cork against moisture penetration and 
consequent loss of insulating efficiency. It also 
eliminates slow-to-assemble, heat transferring 
mechanical fasteners. 


and a 


NEWS STORY 


A helping hand to 
Hires new dispensers! 


A pleasing and welcome sight . . . those clean, 
sparkling Hires dispensers. And 3M Adhesives help 
make and keep them so despite low operating 
temperatures, inevitable spillage and hard use. 


ANOTHER 3M ADHESIVE bonds a rubber gasket 
to the metal case. Unaffected by cold or mois- 
ture, this adhesive always remains resilient to 
absorb the gasket's flexing. to keep the gasket 
from popping off. The "adhesive method" 
speeds production AND makes a better unit. 


These are just two of the more than a 1000 adhesives, coatings and sealers 


the 3M Company compounds. . 


. specific products for critical jobs. If you 


have an adhesive or sealing problem, ask for our free consultation service. 


Just write the Adhesives and Coatings Division 


MINNESOTA MINING & MFG. CO. 
Also makers of “Scotch” Brand Pressure-sensitive Tapes 
*"Underseal" Rubberized Coating, ''Scotchlite" Reflective 
Sheeting, “Safety-Walk” Non-Slip Surfacing, “3M” 

Abrasives, 
General Offices: St. Paul 6, Minnesota 
ADHESIVES & COATINGS DIVISION, 
Detroit 2, Michigan 


General Export: Durex Abrasives Corp., New Rochelle, N. Y. 
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HILLIARD Gecccdes 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 
REVOLUTION 
CLUTCH 


Unequalled for accurate 

control of intermittent ma- 

chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 


Hilliard | Over-Running 

Clutches and Couplings are 

automatic in operation. 

They are unexcelled for 

automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to "coast" after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 

loaded slip clutches and 

couplings. Rugged construc- 

fion with ample friction sur- 

face for heavy-duty use. 

Outstanding for preventing 

overloads and shocks; for 

starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


Hilliard’s Engineering Depart- 
ment is ready to assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 


Clutch Makers for over 40 years 


101 W. Fourth St., Elmira, N. Y. 
OFFICES IN PRINCIPAL CITIES 


PACKED WITH POWER... 
PACKING BY 


American Chain & Cable’s popular Manley 40 ton 
hydraulic press, made for rough treatment and long 
use, is featured with a packing assembly built for 
trouble-free service! 


To assure maximum efficiency and uniform pres- 
sure maintenance for the entire unit, Manley engi- 
neers specified Linear V-type packings for this compact 
packing installation. Automatic—selfsealing— Linear 
V packings seal from zero to peak pressures, reducing 
wear and frictional drag to a minimum. And note in 
the packing design, how wiping rings are used to 
prevent dirt and grit from working into the packing. 
No wonder this packing installation puts money in 
your pocket with lowered maintenance cost! 


This is only one of many thousands of applications 
where Linear homogeneous or fabric-reinforced V-type 
packings are sealing against air, steam, water, gas, 
oils and solvents over a wide temperature range. If 
you wish to design your packing assembly for lower 
costs and more efficient operation, specify a quality 
packing—SPECIFY LINEAR V-RINGS! 


‘PERFECTLY ENGINEERED PACKINGS” 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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TALIDE METAL MEETS 
EVERY REQUIREMENT 


CUTTING TOOLS 


— — — — — — —À — — 
. 


THRU-FEED 


@ Talide Tungsten Carbide Blades 
outwear cast iron, tool steel or hard- 
faced blades by at least 25 to 1. On 
most applications, Talide stays on 
the job 50 to 75 times longer than 
other blades. 


This longer service life means con- 
tinuous operation with the advan- 
tages of less scrap, less down time 
and lower unit cost. Remember, too, 
the Talide Carbide insert is a solid 
strip without sections or lines or 
seams to score the work. In addition 


IN FEED 


to standard blades, we design and 
manufacture form or step blades for 
use in grinding parts with multiple 
diameters, steps, tapers, contours or 
other special shapes. Forward part 
or drawing for estimate. 


Talide Blades and other standard 
Talide products (tools, dies, etc.) 
are available from stock from the 
following warehouses: 

Newark, N. J., 166 Bloomfield Ave. 
Youngstown, Ohio, 107 E. Indianola Ave. 
Detroit, Mich., 6432 Cass Ave. 

Chicago, Ill, 601 W. Milwaukee Ave. 


K For the full story on longer service life of Talide Centerless Blades, 
ask for Catalog 48-WP, complete with prices, sizes and specifications. 


LA oes ^N 


JUS ME Lo I) 


YOUNGSTOWN 5, OHIO 4 


CUTTING TOOLS DRAWING DIES WEAR RESISTANT PARTS 
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EAGLE 


MICROMETER 
DIAL 


Provides exceptional tim- 


TIMERS 


FOR CONTROLLING 
INDUSTRIAL 


ing accuracy where a cir- 
cuit is to close or open 


with a time delay. Tim- P D O C E S S E M 


MICROFLEX 
TIMER range 


MULTIPLE 
CIRCUIT 
—ADJUSTABLE 


Use where several cir- 
cuits are to close in a 
predetermined sequence 
Time of closing and 
opening eoch circuit is 


adjustable 
MULTIFLEX 
TIMER 


Write for catalog Bulle- 
tin 291 or send details of your 
control problems to Eagle 

for recommendations 
Consult Eagle representa- 

tives located in the prin- 

cipol cities. 


ing adjustable over wide 


REPEAT CYCLE 


Use where ON-OFF 
operation is contin- 
uously repeated 
The ON time and 
OFF time are each 
adjustable on the 
dial 


+ 3 
he 
TITIUS 


COUNTER 


Use for limiting a 
process to an exact 
number of opera- 
tions. The counter 
contact opens after 
| to 400 electrical 
impulses as selected 
on dial. Automatic 
spring reset. 


FLEXOPULSE 


MICROFLEX 
COUNTER 


pe- : 
cogn s P PLN 


SAVINGS 
START IN 
THE 
FOUNDRY 


MOLINE ILLINOIS 


This Advance casting weighs 37,000 Ibs. It is a half-round 
base for a big radial drill. The diameter is 23 ft. Our customer 
passed many nearer foundries to give the job to us. 


Ix ts a rather large undertaking 
to mold and pour an 18'/2-ton casting. The 
job is all the more serious when the cast- 
ing is a radial drill base with the entire 
top surface, the rim, and approximately 
190 ft. of T-slots to be machined. Such a 
casting has to be right in every respect to 
avoid excessive machine-shop cost 

In our founding of Strenes Metal cast 
dies, we have exercised the greatest care 
to produce sound, accurate, predictable 
castings. The same techniques are em- 


ployed on our gray iron and alloy castings 
which require precise machining. That's 
why we are doing jobbing work for cus- 
tomers hundreds of miles from Dayton. 
The freight is insignificant compared to 
the savings in machining cost. 

If you have been getting castings which 
involve welding or repairing because of 
blowholes, cold shuts, cracks, sponginess, 
etc., it will pay you to consult with us. 
Write, wire, or phone for complete in- 
formation. 


THE ADVANCE FOUNDRY CO. 


DAYTON 


ADVANCE 


STRENES METAL © ALLOY 


3, OHIO 


CASTINGS 


GRAY IRON ®© 
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LITTLEFORD 


SPECIAL 
FABRICATED 
METAL PARIS 
AND 
SUB-ASSEMBLIES 


a 


If you are designing new of dep 
ing old assemblies, and the pro 

lem of small sheet metal parts pre- 
sents itself—Littleford can fabri- 
cate these Parts any size or any 


shape. Bending, shearing and 
forming these small items comes 
through experience, and is an art 
found in very few fabricating 
plants. If it’s unusual in design, a 
intricate part of an assembly, no 
matter how small, send blueprints 
to Littleford, see how low cost 
fabrication can cut your costs. 


i LITTLEFORD BROS., INC. 
506 E. Peor! Street, Cincinnoti 2, Ohio 
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HOW to SAVE DOLLARS 
with 


BERYLLIUM-COPPER | 


Here is an opportunity to improve your product and—at the same 
time—-cut costs. Valuable guides for the most economical use of 
age-hardening beryllium-copper, based on years of research and 


practical experience, are yours for the asking. Write TODAY for 
any or all of the following reprints. 


Economies Result When Parts Are 


Designed for Beryllium-Copper 


Case histories of successful designs where 
specific properties of beryllium-copper 
were used for best performance at 
lowest cost. 


Beryllium-Copper as a 
Spring Material 

Technical data covering elastic strength, 
resistance to corrosion and fatigue, con- 
ductivity and other properties which make 


beryllium-copper ideally suited for spring 
design. 


Production of Metal 
Diaphragms 

Helpful facts about beryllium-copper dia- 
phragm design together with recommended 


tooling, heat-treating and testing pro- 
cedures. 


How to Machine 
Beryllium-Copper 


An up-to-date report summarizing current 
machining practice including proper tools, 
feeds, speeds and cutting fluids 


How to Heat Treat 
Beryllium-Copper 
Suggested techniques for low-cost heat- 


treating to meet specific property require- 
ments without expensive equipment. 


In addition to the above literature, we 
have other data available. Or if you have 
a design problem, send us full information 
with a drawing or sample of the part 


74e BERYLLIUM CORPORATION 
Dept. 6, Reading 2, Pa. 


L 


[] 


MOTOR DATA 


COORDINATED 


Something new and valuable has been added 


to McGRAW-HILL PRE-FILED ELECTRI- 


| CAL CATALOGS, long a standard source of 
| product information: That something is the 


16-page section devoted to NEMA MOTOR 
AND GENERATOR STANDARDS. This 
combination makes available in one unique 
volume information filed by manufacturers 
of motors and the authoritative Motor Stand- 
ards sponsored by the National Electrical 
Manufacturers’ Association. 


When you want information about Motors, 
always refer to McGRAW-HILL PRE-FILED 
ELECTRICAL CATALOGS. Nowhere else 
can you find such coordinated data at your 
fingertips. 


If PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at your 
plant, write to McGRAW-HILL CATALOG 
SERVICE, 330 West 42nd Street, New York 
18, N. Y. There is no charge to qualified users. 


POWREX 
MERCURY SWITCHES 


Engineered for Durability 


Long life and ease of operation 
make POWREX switches 
ideal for designed-in service 
Complete range of designs 
and sizes up to 30 amperes 
Available from Stock 


MAIL THIS FORM TODAY! 


POWREX SWITCH CO. 
34 Pleasant St., Watertown 72, Mass. 


Please send me wit! 
latest Bulletin M-1 


Name 
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“U-Belt Inventory ? 


. .. it's no problem 
since we standardized 


on VEELOS |" 


4 REELS OF VEELOS 
replace 316 SIZES 
OF ENDLESS V-BELTS 


Write for your VEELOS 


Data Book... it’s free and 
it's full of engineering, meas- 
vring and installation informa- 
tion on Veelos. Everyone 
interested in power transmis- 
sion should have a copy for 
ready reference. 


MANHEIM MANUFACTURING & BELTING CO. 
MANHEIM, PENNSYLVANIA 


2 LOS 


LINK 


V-BELT 
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T DON'T like to tie-up operating capital . . . who does? That's why, 

in our plant, we use Veelos on all v-belt drives. In the old days our 
stockroom was a dangling mess of endless v-belts. But no more. 
Now, on wall space only sixteen inches square, hang 4 reels of Veelos: 
Those 4 reels in O, A, B and C widths take care of a// our v-belt needs: 
Simple story sure, but a sound, practical picture of saving money 
the Veelos way.' 

And there are other advantages bevond the saving of inventory when 
you standardize on Veelos, the adjustable v-belt. Veelos is easy to 
install—just measure and couple. You never dismantle outboard 
bearings to replace Veelos v-belts—that keeps machine downtime at 
rock bottom. Uniform operating tension, smooth, vibrationless power 


delivery and long life are more plus values from Veelos 


ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY DRIVE 


Veelos is made in all standard sizes; fits al! standard v-belt grooves. Packaged on 
reels in 100-foot lengths. Sales engineers in principal cities; over 350 distributors 
throughout the country. Veelos is known as VEELINK outside the United States, 
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Here's practical design information on the... 


Generation, use, control 
and transmission of 
oil hydraulic power 


DESIGNERS, design and service engineers—everyone 
engaged in oil hydraulic work—will find this new book 
a valuable working tool covering the very latest practice 
in hydraulic components, oil circuits and applications. 
Stressing the development, theory and application of oil 
hydraulics, it discusses all aspects of fluid mechanics as 
applied to oil under pressure 
its flow characteristics, 
viscosity and behavior in hy- 
draulic machinery. The gen- 
eration of oil hydraulic power 
is discussed in detail, as is its 
utilization in rotary and recip- 
rocating motors, its control by 
suitable valves, and its trans- 
mission through piping, tubing 
and fittings. A few represen- 
tative oil hydraulic-powered 
and controlled machines are 
illustrated and described. 


OIL HYDRAULIC POWER 


AND IS 


INDUSTRIAL APPLICATIONS 


By Walter Ernst; Hydraulic Consulting Engineer; Vice-President and 
Director of Engineering, The Commonwealth Engineering Co 
Director of Engineering, The Hydraulic Press Mfg. Co. 


Out 


formerly 


366 pages, 6x9, 275 illustrations, $6.00 


‘fiecting practical engineer- 

ing experience, this guide 
covers actual detailed design and 
working theory of hydraulic pumps, 
valves, etc. It illustrates and de- 
scribes a number of elementary and 
complex circuits, and takes up the 
construction and operation of ro- 
tary and reciprocating motors. 
Piping, tubing, flanges, etc., are 
discussed in detail, as are pressure, 
volume and directional controls 
The author presents important 


Packed with scores 
of helps like these: 


how to design heavy- 
duty gear pumps 
how to combine two 
umping unite 

ow to design servo- 
motor controls 
how to construct hori- 
zontal - plunger - type 
motors 
how to design single- 
acting hydraulic rams 
how to install spring- 


data on the storage and intensifica- 
tion of hydraulic power 
how to put 


shows 
hydraulic components 
together into working circuits 

and carries out a number of actual 
designs and calculations 
practical hints on 
specification and 
unite are given 


Many 
installation, 
connection of 


loaded relief valves 
how to store hydraulic 
power 
how to design 
hydraulic circuits 
how to apply oll hy- 
draulic power to oil- 
ressure presses, mill- 
ng machines, drilling 
and boring machines, 
and many others 


MAIL COUPON FOR FREE-TRIAL COPY— 


McGraw-Hill Book Co., Ine. 
330 W. 42nd St.. New York 18 


Bend me Ernst's OlL HYDRAULIC POWER AND ITS INDUSTRIAL APPLI- 


CATIONS for 10 days’ examination on approval 


plus few cents for delivery 
remit with this coupon 


or return bx 
same return 


Name 
Address 
City 


Company 


(This offer app 


In 10 days I will remit $6.00, 
ok postpaid. (We pay for delivery if you 


privilege 


PE-11-19 | 
lies to U.S. only) 


j——— 


1/50 TO 1 HP. o 1750 RPM. 
Compact, one-piece con- 
struction. Convenient for 
small equipment. 15° roted 
torsional deflection gives 
excellent vibration iso- 
lation. 


| 


2 TO 15 H.P. 1750 RPM. 
Simple 3-piece construc- 
fion. May be installed with- 
out moving equipment. No 
need to dismantle entire 
assembly. Low assembly 
costs. Highly flexible yet 
strong. 15° deflection. 


20 TO 100 H.P. ^ 1730 R.P.M, 


The answer to destructive 
torsional vibration from 
high power drive systems. 
Removable flexing joints 
enable replacement with- 
out moving equipment. 
3° deflection. 


The development of Lord M.H.P. Couplings completes the 
line of Lord Flexible Couplings from 1/50 to 100 h.p. and 
greatly extends the possibilities for product improvement 
and customer appeal. 


Large torsional deflection assures an even flow of power 
from motor to driven equipment. The Neoprene flexing ele- 
ment is oil resistant . there are no bearing surfaces to 
chafe . . . no lubrication is required. Lord M.H.P. Couplings 
are permanently quiet they are unaffected by sand, 
emery, or other abrasives. 

Simple construction and a high degree of accommodation 
to angular and parallel misalignment reduce assembly costs. 
It will pay you to investigate the advantages of incorporating 
Lord M.H.P. Couplings in your product design. 

Bulletin 201 describes the complete line of Lord Flexible 
Couplings. See our bulletin in Sweet’s 1949 File for Product 
Designers or write for Bulletin 900 showing Lord Vibration 
Control Mountings and other Bonded Rubber Products. 


LORD MANUFACTURING COMPANY .- ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration Control Systems 
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J&L STEEL PERMAJT BE 
, ] 


The vertical mast and cross-arms of the Ward 
“Minute Man" antenna are made of J&L 
Perma-T use. It takes just 60 seconds to re- 
move the preassembled antenna from its box 


and swing all arms into position as shown 
here. PERMA-TuBE antennas combine 


strength, rigidity and rust-resistance 


give 


longer trouble-free service—and better tele- 


vision reception, 


PERMA-TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- 
resisting J&L Perma-luspe for 
the vertical mast and cross-arms in 
the "Minute-Man" series of tele- 
vision antennas, Ward Products 
Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 
D Greater structural rigidity with 
smooth, attractive appearance. 
Greater strength to resist ice loads. 


2. Clearer, steadier, television recep- 
tion. Less vibration from wind. 


3. No mechanical seam in Perma- 
tube to invite rust which would 


reduce the torsional strength. 


4. Ease and speed of installation . . . 
at less cost. 


J&L Perma-Tuse is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
ant finish. Perma-TuBE can be 
furnished: bent . . 
flanged . . . swaged or fluted. 

J&L Perma-Tuse for televi- 
sion antennas, costs less than any 
other tubing with comparable strength, 
rigidity and rust-resistance. 

J&L Perma-Tuse is not only 


. expanded... 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures afull line of 
carbon steel products, aswell as 
certain products in OTISCOLOY 
and JALLOY (hi-tensile steels). 
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PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES « HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS «+ ''PRECISIONBILT'" WIRE ROPE » COAL CHEMICALS 
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applicable to television antennas, 
but also wherever strength, rigidity 
and rust-resistance are important. 
It is available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 
409 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


r 
| 

| 

| 

| 

| Please send me complete information on 
| the new J&L STEEL PERMA-TUBE 
| mechanical tubing 
I 

| 

| 

| 

l 

l 

| 

| 


Do you recommend PERMA-TUBE for 


NAME 
COMPANY 


ADDRESS 
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8E MIDLAND 
Purebon ibus 


many problems N U |] 5 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


U. S. PAT. No. 2054189 


A */," F-2006 
constantly increasing scream 


of problems are facing engineers 


and designers today involving RAPID ASSEMBLY and ac- 


sliding or rotating parts where i W curacy are assured by the 
lubrication is difficult or im- ; NE W” Midland Welding Nut be- 
possible. For such applica- | cause it is self locating. 
tions, Purebon, the mechanical | ) Collar on nut locates into 
carbon, is often the ideal - MEN pierced hole in receiving 


answer. Typical applications 3 Lal E] member. Eliminates use of 
are seal rings, bearings, 3 ae) locating pins or fixtures. 
pistons, piston rings, pump " "han 
n valve seats, meter discs, PARTICULARLY USEFUL 
and a host of similar items. tt 3] 
Purebon comes in a wide IN BLIND SPOTS 
variety of grades. It is strong, The Midland Welding Nut ) 


: i i led and hard- 
tough, readily machineable and LEE 


3 to-reach places, as shown 
in many cases can be mold- here, speeds up produc- 
ed directly to size. 


tion materially. 


i Midland Welding Nuts 
Bulletin No. 482 tells the dlras iá 


complete story of Purebon. saving and cost-saving 
Write for your copy today. advantages. 


Write, wire or phone us 


PURE CARBON CO., INC. for complete information. 


uem c E Te MIDLAND 


STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue e Detroit 11, Michigan 
- AA 


WORLD'S LARGEST MANUFACTURERS OF AUTOMOBILE FRAMES — 
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In this continuous tube welding machine, MULTIROL 


SE Series bearings carry the tube forming load as 


journal bearings. To support the heavy load, shafts are 
kept large, but journal dimensions are held to the 
minimum reduces cost. 


Screw spike driving attachment screws 
spikes into railroad ties. MULTIROL SE 


Series bearings carry load 


of chain 


driven drive sprocket. Used without 
inner race, these bearings provide full 


anti-friction performance 
diameter mountings. 


in small 


Tandem mounting of MULTIROL SE 
Series bearings on a punch press 


fly wheel. Bearings are mounted in ——- ^ mue uam egeat. spice 
pairs for even distribution of extra a 
heavy load and easily carry im- 7 (nA P, 


is engaged. 


race permitting more compact 


mounting. 


pact of shock load every time clutch UN La 
Shaít serves as inner A 
A 


how to anti-frictionize for improved performance 


rue /V/L]LT] E C]L wav 


The efficiency of any machine can be raised when 
plain friction bushings are replaced with MULTIROL 
SE Series full type roller bearings. Speeds are 
easily increased and accuracy improved over a 
longer expected bearing life. 

The MULTIROL Way requires less maintenance 
because lubrication can be provided through either 
the shaft or housing oil holes and channels in 
both outer and inner no need for constant oiling 
— no danger oí dry journal: when lubrication is 
temporarily neglected. 

Costs less too. Ordinarily large housings can be 
reduced to accommodate the MULTIROL Bearing 


Address McGill Manufacturing Co., Inc., 201 
N. Lafayette Street, Valparaiso, Indiana, for 
your copy ot MULTIROL Bulletin SE-48. 
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minimum OD for a given shaft size and load capa- 
city. Remember also that eliminating friction saves 
on power imput. 

MULTIROL SE Series bearings are anti-frictioniz- 
ing machines in all industries. The above drawings 
illustrate typical examples of improved bearing 
applications. We will gladly make engineering 
recommendations for you. Write today for helpful 
MULTIROL Bearing literature. 


See eee 


hearinmes 
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FOR REDUCED ~~ 
STORAGE 
REQUIREMENTS 


Because Wirebound Boxes and Crates 

are delivered flat, they save storage space, 
and yield extra work area in the shipping 
room. For example the All-Bound mats 
illustrated occupy only 42 cubic feet, 

but make up into 225 cubic feet of 
Shipping space. See below* 


FOR 1-MINUTE 
ASSEMBLY 


At least ?/, assembled when 
they arrive at your plant, 
most sizes of Wirebounds can 
be made up, ready to pack 

in less than a minute. Users 
regularly report 40-50% 
savings in assembly time.* 


FOR BETTER, 
SAFER STACKING The versatility of the 
Wirebound principle —the 
strength of steel combined 
with thinner wood — permits 
variation of wire gauges 
staple spacing, battens and 
cleats to provide safe 
Structural strength for large 
and small containers 
to meet all warehousing 
requirements. Note* 


BOXES £- CRATES 


0 Wirebound Plonts FOR LOWER TOTAL SHIPPING COSTS 


throughout the United States 


“Send for this free book! Explain: in detail Wirebound principles, od- 
vontoges, features and describes how Wirebounds ore designed to suit 
every size ond shape of product. Mail coupon today 


Wirebound Box Manufacturers Assn., Room 1820 Borland Bidg., Chicago 3, Ill. 
C Send Booklet of Product Information [C] Send a Sales Engineer 





SINGLE UNIT 


time, 


temperature 


and motor 


CONTROL for 
TA 
DRYERS 


Combines heating 
and timing controls 
in a single unit. Han- Kat 
dies both motor and 
electrical heating cir- 
cuits. Amount of 
moisture and weight 
of clothes scientif- 
ically determine 
length of time dryer 
Operates to automatically produce degree of 
dryness desired by operator. Control cuts heat 
switch when correct internal temperature is 
reached, but motor continues to run until all 
stored heat in drying chamber has been utilized. 
Economical to install — produces maximum 
operating efficiency of appliance. Write for in- 


formation. 


Visit Booth D, American Gas Association 
Combined Gas Exhibit at the National Hotel Show 


1 Set temperasiure. 

2 Push starting button to en- 
ergize heater and motor. 

3 When temperature is reached, 
heater is automatically dis- 
connected and motor con- 
tinve to run. 

4 After cooling approximately 
20°F., motor cuts off auto- 
matically. 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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Here’s why 


VIBRATION ISO 


with MB's ISOMODE* UNITS 


FIRST OF ALL, Isomode units have equal spring rates in 
all directions - which means equal absorption of 
vibratory motions no matter what their direction. 
Thus, in suspending your product to damp major 
vertical vibrations, you're not apt to find lateral or 
angular motions still giving you trouble. This feature 
also makes designing easier, since you can install 
Isomode units at any angle! 


WHERE you put isolators affects results too. How do 
you locate them — by trial, by involved calculations? 
There's a better way! Simply project your product 
on the Isomode Design Chart* and find optimum 
points almost by inspection ! You'll find that with the 
right isolator at the right point, you can smooth 
many a serious "shake" into a negligible ripple. 


(*Yours for the asking — write us) 


FAILURE OF A MOUNT can void your most carefully de- 
signed suspension. But you needn't ever worry 
about the Isomode unit's durability. Notice the 
construction which allows the core to be balanced 
between compression and shear, Not only does this 
provide a stronger, more stable mounting, but also 
greater capacity to withstand shocks with smaller, 
lighter units. 


THIS TYPE 5 ISOMODE unit is one of many MB mounts 
available to you. You can see why they are specified 
for the tough problems — and how they've managed 
to run up extraordinary service records on well- 
known products. If you have a vibration problem, let 
us show you how to eliminate it with an MB sus- 
pension. *Trade Mark Reg. U.S. Pat. Of. 


DO YOU HAVE OUR 
NEW BULLETIN ON FILE? 
It contains helpful design data on MANUFACTURING COMPANY, !nc. 
vibration control, plus more infor- 


mation on Isomode units. Write for 
our copy today. Ask for bulletin 1060 State Street, New Haven 11, Conn. 


O0. 410-H6. 
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Now all your departments can handle their copying jobs with a single 
versatile machine: the Bruning Whiteprinter, Volumatic Model 93. This 
brand new machine at last provides you the necessary volume and 
high speed (up to 105 sq. ft. per minute). At the same time, through 
simpler operations and less wastage, it reduces copying costs. 


The Volumatic produces sharp, highly 
legible copies of engineering drawings, 
documents, or anything that is printed, 
drawn, written, or typed on a translucent 
medium. It copies charts, plats, letters, 
invoices, financial reports—and many 
other items. Its operation is so simple 
that a girl can learn to run it in less 
than an hour. 


Other Bruning Products 
you should know about 


Drafting Machines « Sensi- 
tized Papers & Cloth 


Tracing Papers « Erasing 


The Volumatic takes cut sheets or roll 
stock with equal facility. It produces 
sharp BW Prints from post card size up to 
42 inches wide and of unlimited length. 
You can have light, medium, or card- 
weight BW Prints; BW Prints on tinted 
stocks; BW Prints on film or cloth; or BW 
Prints with colored lines. BW Prints are 
delivered front or rear, neatly stacked. 


CHECK THESE BW ADVANTAGES 


No vents or exhaust fans: 
The Bruning Model 93 is 
completely odorless can 
be used onywhere in the 
office without the slightest life, more uniform prints, 
offense. 


Built-in constant wattage 
transformer: Protects lamp 
against voltage fluctva- 
tions. Assures longer lamp 


savings on moterials 


Machines « Drafting Room 
Slide Rules 


Furniture « 


No plumbing connections: 
There ore no pipes to con- 
nect, no water to supply or 
drain away. The Model 93 


Uniform developing: Both 
sides of the print receive a 
thin, measured film of BW 
Developer solution at once 





PLASTICS 
(d. 


S 


ENGINEERING 
MATERIALS 


This Propuct ENGINEER- 
ING reprint offers valuable 
data on plastics as attrac- 
tive engineering materials. 
It discusses the advantages 
plastics offer in weight sav- 
ings, lower costs, moisture 
and chemical resistance, 
toughness and abrasion re- 
sistance, and many other 
qualities that are the every- 
day concern of any design 
engineer specifying plastics 
in his products. 


This informative report 
covers the functional use 
of plastics in the follow- 
ing applications: 
Heavy duty electrical 
equipment 
Heavy production 
machinery 
Motor parts 
Bearings and gears 
Home appliances 
Hydraulic components 
Photographic equipment 
Automobiles 


Reprints in 24-page book- 
let form are available at 
25¢ each from the Reader 


Surveying Instruments 


is mounted on casters, is 


Assures flot prints, never 
moved where needed 


under- or over-developed Service Depariment. 
and many others. 


* 
Sead today for full information. Let us send you a file of literature 


describing the new BW Volumatic Model 93 and other Bruning Whiteprinters, 
and the BW Mediums you can use with them. See for yourself the extreme PRODUC 1 


versatility, economy, and speed of these machines. There is no obligation. 
330 W. 42ND STREET 


Charles Bruning Company, Inc. 
New York 18, N. Y. 


4736-58 Montrose Avenue, Chicago 41, III. 


New York * Newark * Bostoa * Pittsburgh * Chicago * Detrot * Cleveland * St. Louis 
Milwaukee e Kansas City, Mo. + Houston * Los Angeles * San Francisco » Seattle 
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AT "DOUBLE DIAMOND”...AS ON THE BASEBALL DIAMOND — 


You Can't Cut the Corners that Count! 


“Double Diamond” Gears. We |} eve gears that help vou 


vou want it that wav. We believe vou want that sells. that sen 
gears that do credit to the produ 1 which Double Diamonds” are made 
you install them lieve. vou. want ure up to those beliefs and ar 
'car-making, as in | ! t gears that give vou the best, and in the delivered to vou with the 


g some corner ‘on c won t st; long run, the biggest economv—the econ tion. that 


hones 
evervthing consider 


omy of a low installation cost, plus the could make no better buv in gears 
mble on the job economy of service-free performance. We Your inquiries will receive prompt 
int and won't cut th believe vou in this increasingh tention by mail or personal visit, as 


that shorten the quality of competitive market, the kind of prefer 


Made by 


Automotive Gear Works, Inc. 
RICHMOND, INDIANA 


FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee ee ee 
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FLYWHEEL GEAR 





DeEFIES ABRASIVE busts! 


The Famous Dodge-Timken Type C Bearings 
in Your Plant Assure Uninterrupted Production 


POSITIVE TRIPLE SEAL 
—ANOTHER 
DODGE “FIRST” 


WHEN you grind steel, ce- 

ment, iron or rock you get dust 

— powdery, abrasive dust that 

seeps everywhere—except into 

Dodge-Timken Type C bearings like the one pic- 

tured above, which keeps the mill on which it is 
installed running smoothly at 3000 r.p.m.! 

Wherever you have operating conditions of ex- 

treme dust and dirt, standardization on the Type C is 

your answer. Triple steel seals keep the lubricant in 

and the dirt out of this bearing, and in thousands of 

installations Dodge-Timken Type C pillow blocks 

are operating successfully under adverse conditions 

where other bearings failed. Rugged in construc- 


tion, fully self-aligning, with both radial and thrust, 
carrying capacity, Type C is suitable for heavy line 
shaft service as well as many machine applications. 
For complete information concerning this bearing 
and other Dodge “Firsts” in power drive equipment 
call a Transmissioneer— your local Dodge Distrib- 
utor. Look for his name under "Power Transmission 
Equipment" in your classified telephone directory. 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. 


RC 


of Mishawaka, Ind. 


The Transmissioneer is a graduate of an intensive training 
course at the Dodge factory. He can help 
answer in applying power to the job 


you find the 


~ 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 


ETCHING COMPANY OF AMERICA 





1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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This extremely heavy, heat-resistant handle 
is used on the Wagner Mfg. Company's 
Magnalite cookwear line and withstands 
oven temperatures reaching 500°. 





The teakettle handle for the Aluminum Cooking 
Utensil Co. of New Kensington is furnished com- 
pletely assembled—with right and left halves, 
red thumb pod, moulded-in inserts con- 
sisting of speed clips, aluminum 
stamped links and spring. 






The sales appeal of this VitaCraft stamped 
aluminum 2-quar! pan is enhonced by 
the typical characteristics of this phenolic 
handle—by smooth pleasant feel, non-con- 
duction of heat and gleaming appearance, 


Let us give you a hand with your handles — 
good, durable custom-moulded pot and pan 
handles are a Kurz-Kasch specialty, as these 
three different specimens attest. All three do 
their share in winning the markets that these 
quality products enjoy. They're as acceptable 
*cost-wise as they are performance-wise— 
they're phenolic, plunger-moulded in high- 
capacity 8 & 10-cavity presses 
We also produce a fine line of stock 
handles and knobs. For full information on 
plastics—for any product that can be 
plunger, transfer or compression moulded — 
consult your local Kurz-Kasch office or write 
the factory. We offer complete facilities and 


Kurz-Kasch, Inc. * 1427 South Broadway * Dayton 1, Ohio 
ly 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit, Woodward 2-5214 
Philadelphia, Granite 2.7484 * Dallas, Lokeside 1022 


a pioneer achievementrecord second to none. 
Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377 


EXPORT OFFICE: 89 Broad Street, New York City, 


Bowling Green 9.7751. FOR OVER 33 YEARS, PLANNERS AND MOULDERS IN PLASTICS 
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ajar 
FLEXIBLE 


COUPLINGS 
with 


NEOPRENE 
BUSHINGS 


In addition to the ability of 
Ajax Flexible Couplings to 
perform under difficult condi- 
tions of abrasive-laden air... 
they are available with Neo- 
prene Bushings... 


UNINTERRUPTED PERFORMANCE ON 
INSTALLATIONS INVOLVING OIL AND 
MANY CHEMICALS 


@ Design engineers are adding new and oil, power generation, and many other 
greater dependability and economy to their locations where liquids or air-borne fumes 
direct-connected machines by using Ajax are a problem. Write tor complete infor- 
Flexible Couplings with Neoprene Bush- mation on why and how you can do it 


ings. They reduce shu: downs in chemical, better with Ajax Flexible Couplings. 


AJAX FLEXIBLE COUPLING CO. INC., WESTFIELD, N. Y. 






























































































































































JOHNSON BRONZE 


DATA 


Tue trend, in recent years, 
among leading designers of machin- 
ery and equipment is to use stand- 
ard stock parts rather than specials 
wherever possible. And there is 
sound reasoning behind this move, 
particularly in cast bronze sleeve 
bearings. 


Naturally in some instances it is 
essential to design and produce a 
special bearing for a specific appli- 
cation. Such factors as flanges, wall 
thickness, taper, special alloys and 
other characteristics that cannot be 
provided for in stock bearings can 
only be secured through special 
manufacturing operations. This 
often necessitates special patterns, 
tools, dies or other equipment not 
included in the cost of stock items. 
With the exception of long produc- 
tion runs of one size, special bear- 
ings are more costly than stock items. 


The factors that favor the designer 
in working to standard stock bear- 
ings are many. First, he has an un- 
usually large range of sizes from 
which to make his choice. At the 
present we list over 850, comprised 
of 55 inside diameters, ranging from 
14 inch to 414; 55 outside diameters 
$4 to 415; 46 lengths ranging from 
34 to 934. Thus it is possible to 
secure practically any size combina- 
tion desired. 


Standard stock bearings are cast in 
what is usually referred to as a 
general purpose alloy, providing 
better than average physical prop- 


SLEEVE BEARING 








55 Outside Diameters 
WUU ggg MIA 






UUU t 
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46 Lengths 


























CATALOGUE .;..;. 

scribes the most 
complete stock bronze sleeve bearing service 
on the market. Its more thon 80 pages ore 
filled with helpful bearing dato. Write for 
free copy. 
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Tolerances 


Years of constant study of the bear- 
ing requirements of machinery 
builders have not only guided the 
selection of the sizes to stock as 
standard but have also governed 
the decision on the proper toler- 
ances to standardize on. We find 
the following most acceptable: 


Outside Diam. above 3”. . .plus .003” to .005” 


All inside Diameters. ...... plus or minus .001” 
All Lengths... 2... seeees plus or minus .005” 


, 1949 


SLEEVE BEARING 


Outside Diam. up to 3”... . plus .002” to .003” 





JOHNSON BRONZE 






DATA 


erties assuring long life and excel- 
lent performance. Oil grooves, slots, 
or holes are easily, quickly and eco- 
nomically added. Standard toler- 
ances, as listed below, can easily be 
altered where closer precision is re- 
quired or where greater clearance 
is necessary. 


Stock bearings are lower in cost, too, 
a very important feature in today’s 
market. By making long runs of 
each size we are able to secure a low 
unit cost, which saving is passed on 
to the user. There is never any 
charge for patterns or tools. Com- 
plete stocks of all sizes are always 
maintained providing immediate 
delivery in any quantity. This elim- 
inates the necessity for maintaining 
extensive inventory yet provides 
immediate service. 


Engineering Service 


It has always been the policy of the 
Johnson Bronze Company to work 
with customers in order to give 
them the greatest value for their 
money when purchasing bearings. 
In many cases we have found that 
a very slight change in bearing 
specifications or a slight alteration 
of a stock bearing will give the 
user the full benefits of this stock 
bearing service. We can also help 
you determine the correct type of 
bearing for each application. As we 
manufacture all types of Sleeve 
Bearings, we base all of our recom- 
mendations on facts, free from prej- 
udice. Why not take full advantage 
of this free service? 


This bearing data sheet is but one of a series 
You con get the complete set by writing to 








SLEEVE BEARING HEADQUARTERS 


508 S. MILL ST. + NEW CASTLE, PENNA. 
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better 
than 
an 


aspirin... 


NON-GRAN BRONZE 


the metal that wears IN 
while others wear OUT 


Headaches vanished for the maker of a water filter 
pump who experienced trouble with steel cams, 
thanks to Non-Gran. The replacement of these parts 
was necessary within each 12 month period. Corro- 
sion being coupled with wear. We corrected the 
trouble by casting the cams of Non-Gran Bronze so 
nearly to size that only a file-fit was necessary. Costly 
machining was eliminated. Service life extended in- 
definitely. Rust licked! 

We welcome your request to help with any prob- 
lem concerning bronze casting or the machining of 
parts in any metal to aircraft tolerances. We have 
worked with manufacturers in diversified fields for 
40 years. Request detailed literature. 


« NON-GRAN STRUCTURE 


The microphetegraph shows the & 
brows, closely woven, nom granular 
Structure of Nen-Gran Bronze. It is 
tougher, more resilient, of greater 
density, more uniform, longer lived. 


ORDINARY HIGH-GRADE BRONZE 

Here the granular structure consists 
et littie spheres o! metal that cannet 
be held in place Under frictional pull 
these gradually loosen and grind out. 
Wear and costly failure result, 


PHYSICAL CHARACTERISTICS 
OF NON-GRAN BRONZE 
Ultimate Tensile 
Yield Point 
Proportional Limit 
Elongation in 2 in. 
Reduction of area 
Modulus of Elasticity 
Ultimate Compression 
Ultimate Shear 
Linear coefficient of 
thermal expansion 
Brinell Hardness 
(10 mm ball, 500 KG load, thirty seconds) 
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13,000,000 
50,000 psi 
45,000 psi 


BRONZE CASTINGS © PRECISION MACHINE WORK 


106 LANCASTER AVE., BERWYN 6, PA. 
Metropolitan Philadelphia 


re 


git 


FLEXIBLE 
SHAFTING 


FOR POWER TAKE-OFFS 
TO ADJUSTABLE OR 
OUT-OF-LINE PARTS 


FOR REMOTE CONTROLS 
AROUND TURNS 
AND OBSTACLES 


piot 


ENGINEERING AND 
DESIGN SERVICE 


Bocked by 50 years of experience in the 
Flexible Shoft ond related fields, the Elliott 
engineering stoff is constantly incorporat- 
ing new ond modern improvements in the 
design of their own equipment. This staff 
is ovailoble to you, os a port of the Elliott 
Service, to cooperate in working out the 
detoils of your own problems. We will 
be pleased to supply Flexible Shaft Dota 
Sheets on request. These will oid you in 
furnishing us with certain necessory speci- 


fications such os r.p.m., torque, deflection, 
etc. 


Write for 
Catalog 49 
on your 
Company 
Letterhead 


ELLIOTT 


MANUFACTURING COMPANY 
216 PROSPECT AVE. BINGHAMTON, N. Y 


strs 
$ 
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OUT THOSE PEAKS AND VALLEYS 
in your hydraulic systems with the 


wyprEco OLLO ARIUN CERA 
CONTROL VALVE === 


RELIEF THAT HOLDS THE LOAD WHILE 


VALVE 


SET i THE OPERATING POSITIONS 
ARE CHANGED 


LOAD 
PRESSURE In the HOLLOW-PLUNGER control valve, 


with built-in checks, the cylinder port opens 


before the neutral port is closed—without 


dropping the load. Constant pressure rise, 


NEUTRAL from neutral to full operating position, favors 


Graph of pressure rise during plunger travel for both con- careful throttling or smooth quick action. 
ventional valve and HYDRECO hollow-plunger valve. 


Patented hollow plunger 
with no dead spots to 


Check valve assembly 
create pressure peaks. 


prevents pressure drop 
in the cylinder while 
pressure port is opening. 


Circular ports are stag- 

gered in the plunger 

for accurate throttling. 
*Hollow- Plunger protected by 
existing U.S. and Foreign Patents 


as well as patents applied for. 
Write for full particulars about the HOLLOW-PLUNGER 


control valve — made by HY DRECO only — to H WY 1D) B Js (* ©) 
HYDRAULIC EQUIPMENT COMPANY  LEELUBMOGNES toa ase 
1112 EAST 222ND STREET - CLEVELAND 17, OHIO PUMPS-CYLINDERS-VALVES 
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“DLASTICS are Right it they re 
Molded by 


The Durable Bow i a job that had never , 
is in tough plastic. To do à i hat Northern had not only 


and molding experience that is 


up wood pit 


r , t 
fore they selected Northern. They knew 


facilities, but the designing, ocd 
ential for just such pioneering 


so ess 





ONES-LEMLEY friction clutches are 
built for a broad range of shaft 
sizes and ratings in both enclosed and 
open types for sleeve and coupling 
work. In addition they are available 
in a line of Jones-Lemley friction clutch 


ling Pin Corporation d 


engineering 


Northern expe 


pounds, know how and when to 


best way to mo 
its promise 
bowling pins. 
used. What is 


Yfoithere INDUSTRIAL 


40 Years of Piastic Molding 
7-11 Elkins St., So. Boston, Mass. 


BRANCH OFFICES 
627 Powers Bldg 
Rochester 4, N. Y. 
Tel. BAker 8701 


441 Lexington Ave 
New York, N. Y 
Tel. VAnderbilt 6-1684 


pulleys. This clutch modification is 
also used for gears, V-belt sheaves, 
sprocket wheels, etc. Sizes, ratings, 
dimensions, prices and other data are 
contained in Bulletin No. 60. Your re- 
quest will bring a copy. 


W. A. JONES FOUNDRY & MACHINE CO., 4417 Roosevelt Rd., Chicago, Ill 


HERRINGBONE — WORM — SPUR—GEAR SPEED REDUCERS 


CUT AND MOLDED 


to add good looks and 
Ethyl cellulose Me 
your plastic problem : 


ecided to be the first to dress 


been done be- 
the 


rts are familiar with all com- 
use them, and the 


ld each one, Northern made good 


longer life to 
the material 


CHEMICAL CO. 


Experience 


SOuth 8-4240 


P. O. Box 5604 
Phila. 29, Pa. 
Tel. Victor 4-8679 


e PULLEYS 


TOOTH GEARS e@ Y-BELT SHEAVES @ ANTI-FRICTION 


PILLOW BLOCKS è FRICTION CLUTCHES e TRANSMISSION APPLIANCES 
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Besides the spherical 
bearing, there is also the 
spherical bearing rod 
end for use wherever 
motion is to be trans- 
ferred at any angle and 
where radial and axial 
loads are too heavy for 
the conventional 


type of bearing. 
















OIL GROOVE 
AROUND BALL 





Instead of a row of balls operating in a race, the Heim Spherical 
Bearing is a single ball with large contact area provided for mis- 
alignment in all directions. Its freedom of movement can best be 
described by comparison with an eyeball in its socket. The outer 
casing is usually of carbon steel, but any other material may be used. 
The single ball is made from SAE 52100 chrome steel, heat treated, 

BRONZE and is provided with a super finish. The bearings can be furnished in 

INSERTS a wide range of sizes. The ball rotates in a bronze bearing which has 
been expanded over the ball into interlocking relation with the outer 

' member. Ample provision is made for lubrication, 


Write for Illustrated Catalog. 
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WHEN YOU NEED A CONTROL FOR 
AN INACCESSIBLE VALVE . . . 


Opening and closing the drain valve 
on the bottom of an automobile 
crankcase was made easy by con- 
necting an S.S.White remote control 
flexible shaft to the valve stem and 
placing the control handle in a 
handy location under the hood. 


THE above example is typical of the way in 
which S.S.White flexible shafts simplify and im- 
prove designs. In this case, a seemingly compli- 
cated problem was solved by a single, self-con- 
tained flexible shaft—no gears, pulleys, universal 
joints or other mechanical elements were needed. 
Can you think of an easier way to provide an in- 


accessible part with a conveniently operated 
control? 


For further case histories and more flexible 
shaft details, 


WRITE FOR FLEXIBLE SHAFT HANDBOOK 


It contains 260 pages of information and 
data on flexible shaft selection and applica- 
tion. Free copy sent if you write for it on 
your business letterhead. 


$.5.WHITE 


THE $. $. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 


TC—DEPT. D 10 EAST 40th ST, NEW YORK 16, N. Y. == 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS 


Onc of Americas AAAA Industrial Enterprises 


Finest facilities avail- 
able for modern 
efficient production 
line techniques on 
your sheet metal 
product or part. 


Our expert field en- 
gineers are ready to 
discuss your prob- 
lem in your plant. 


PRODUCTS 


Maysteel offers: 


€ DESIGNING 
€ FABRICATING 
€ FINISHING 


Send for FREE idea Folder 


MAYSTEEL PRODUCTS, lac. 
740N. Plonkinton, Room 712 
MILWAUKEE 3, WISCONSIN 


Modern Plants ot 
MAYVILLE, SHEBOYGAN 
HARTFORD, WISCONSIN 


BRUSH UP ON CALCULUS! ... 
with this 
practical refresher 


HE entire subject of differential 

and integral calculus is offered 
here in easily-understood, readily 
remembered question-and-answe: 
form. 756 questions and their ful! 
and direct answers give you the com 
plete essentials of this subject so nec- 
essary in solving technical problems. 


CALCULUS REFRESHER 
for TECHNICAL MEN 


By A. ALBERT KLAF 
Civil engineer, Board of Water Supply, NYC 


431 pages @ 180 illustrations @ $3.50 


This book makes available for rapid use the funda- 
mental concepts, methods and practical applications of 


simple calculus. It is divided into three convenient 
sections 


SECTION I covers constants, variables, func- 
tions, limits, logarithms, etc 

SECTION II explains the fundamental ideas of 
integration; discusses mean value, length of an 


are, center of gravity and the introduction to 
differential equations. 


SECTION III is devoted entirely to practical 


problems involving calculus and arising in vari- 
ous technical flelds 


Mail coupon for FREE 10 Day Trial! 
EE 


McGraw-Hill Book Co.. 330 W 42 St., NYC 18 

i Send me Klaf’s CALCULUS REFRESHER for TECH i 
NICAL MEN for 10 days’ examination on approval 
In ten days I will send $2.50, pius few cents for de 
livery or return the book. (We pay for delivery if 
you remit with this coupon. Same return privile | 


Position T FPE 11-49 
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How much metal $ 
can you buy for 
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t Comparisons in these charts based on the costs 
| id raw materials (Materials & Methods— 
Engineering File Facts No. 156—March, 1948). 
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METAL B METAL C METAL D 
Whether by Volume or by Weight 
GRAY IRON is your BEST BUY 
For stability and rigidity, there are no corrosion resistance, machinability, vibra- 
i substitutes for volume and weight. tion absorption, durability, wide strength 
i 1 So if you need stability and strength range . . . and you have an unmatched 
SAM, in your products, Gray Iron offers you combination of advantages. 
; 4 the greatest ultimate economy. Write Department “E” for free booklet, 
Add to this Gray Iron’s other character- “GRAY IRON—Its Mechanical and 
i istics . . . castability, rigidity, low notch Engineering Characteristics, and Details 
Si sensitivity, wear resistance, heat resistance, for Designing Cast Components”. 







Make it Better with Gray iron 
Second Largest Industry in the Metal -Working Field 


GRAY IRON FOUNDERS SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, OH/0 
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How fo select 
the right material 
for the right job 


v v 
Practical data on 


7500 


MATERIALS 


in the 


Stock Pulls, Knobs and Pendants Revised, Enlarged 
Here are but a few of the many stock pulls, knobs and pendants 6th Edition of 


styled for sales . . . ready for immediate shipment. As 
always—in molded plastics your best bet is Grigoleit! MATERIALS 


Write for colorful, By GEORGE S. BRADY 


fully-illustrated 789 pages, 6 x 9, $7.00 
catalog. j THE RIGOLEIT ol PANY Here’s your short cut to essential facts 
her luenty Years vn Fravi you need in the selection and specifica- 
RIA tion of materials. It saves you endless 
time—and eliminates error—in the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, etc. You get full descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 

industries. 


You get 7500 materials descriptions 
Years of work have gone into selecting 


only the most pertinent facts about 
FLELILOC some 7500 materials, and presenting 
: them in compact form for the conven- 


ience of = — qum, eee 

tives, architects, designers, builders, 

ONE-PIECE — and purchasing agents. Arranged for 
Pats. Pend instant reference this handbook gives 

SELF-LOCKING S chief characteristics, comparative data, 
THIN sources, substitutes, adulterants, and 

uses. The chief ores and most import- 

ant of industrial chemicals are in- 

cluded. A new section on materials 

economies gives you valuable details 

on procurement and use of materials 

throughout the world. It features a 


, alth of helpful charts, , tables, 
ELIMINA A 05 and illustrations. POZE F 


` REDUCE 10 DAY FREE EXAMINATION 


Every day we learn of more "FLEXLOC" Self-Locking Nuts being used in Industry because 
they are superior fasteners and reduce maintenance costs. Maintenance men are quick to 
see the value of a nut that the most chattering vibration won't budge, yet which can 
be removed easily when desired. And in addition, the strong, one-piece “FLEXLOC” has 
no extra parts to lose or forget. 


So, why not try "FLEXLOC" Self-Locking Nuts for your maintenance? Find out for 
yourself how they eliminate “tinkering” with plain nuts and save valuable maintenance time. 
Send for samples and our Catalog 619-A. 


S pP S STANDARD PRESSED STEEL CO. 
M z BOX 545 JENKINTOWN, 


PENNSYLVANIA 


| 
| 


McGRAW-HILL BOOK CO., INC. 

330 West 42nd St., New York 18, N. Y. 
Please send me a copy of Brady's 
MATERIALS HANDBOOK, 6th Edition, 
for 10 days’ examination on approval. In 
10 days I will remit $7.00, plus a few cents 
postage, or return book postpaid.* 


Name 

Address 

City State 
Position — 
Company FPE 11-49 
a * SAVE! We pay postage and packing charges 


if you send cash with your Order Same return 
privilege. 


Peseasccccasecccscssesccecusssessseses: 
eeeccessceecceseecescecesseesssssesess: 
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WATERBURY 20, CONNECTICUT 


+ 
i} 
(3 THIS IS THE CHASE NETWORK 








PERFECT “CAST” ASSURES A 
PERFECT PRODUCT! 


N the Chase mills very special attention is 
given to the “cast” of copper alloy wire. 
Stresses that cause non-uniform uncoiling and 
twisting are eliminated by extreme care in 
manufac:ure. 


Chase wire for cold-heading or extruding 
or to be otherwise plastically formed will 
flow uniformly. You can thus be sure of a per- 
fect product. And many critical tests on Chase 
wire take place every day,to assure you bright, 
beautifully clean wire of even temper... wire 
free from physical defects, accurate in dimen- 
sions. 


Chase regularly makes 22 different alloys 
in wire form to suit your every need. Call 
your nearest Chase Warehouse or Service Of- 
fice for complete information. 






The Nalionds He 


handiest way to buy brass 











ALBANY 
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ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI C 





DALLAS ODETROIT PRE LL ee bt CITY, MO. LOS ANGELES — MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER ST. LOUIS SAN FRANCISCO SEATTLE WATERBURY 









BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Complete, comprehensive guide 
to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool | | Check This List 


for the engineer, contractor, a n for Your Needs 
and designer, the famous 


PIPING HANDBOOK. This vast : i 
compilation of data and methods for | NICHOLSON AIR AND VALVES 
most effective use of piping puts at | HYDRAULIC 
| 
i | 


your fingertips all the principles Are in Use for Controlling 


that influence the design, construc- 


tion and use of piping systems. Amy 1 | These Types of Equipment: me dee 
fact, on any phase of piping practice, À Open Hearth 
is here in clear, dependable, acces- n Plastic Molding Locomotives Furnaces 
ible Presses Larry Cars Mud Guns 
sible form. a d 
Sterilizers Road Machinery Bell Valves 


Presses, Hoists Large Gate Valves Molding Machines 
p I p i Bs G Cranes, Elevators Banbury Mixers Die Machines 
Gates, Dumps Watch Case Heaters Ore Tables 
Brakes, Clutches Vulcanizing Automobile Lifts 


E ^ N D B Oo Oo K Bus Doors Machines Special Applications 


Nicholson standard and special valves in lever, foot, solenoid, 
Fourth Edition motor types; for air, gas, oil, steam, water; size !4" to 212"; 


s3. to 5,000 Ibs. CATALOG 546 
By SABIN CROCKER ae 


Senior Engineer, Engineering Division, W. H. NICHOLSON k co. WILKES-BARRE, PA. 


The Detroit Edison Company Traps @ Control Valves @ Steam Specialties 
1376 pages, 42 x 712, 334 illustrations, 
329 tables, $7.50 


Solve your piping problems with the help of this practical handbook 
packed with piping fundamentals, materials and techniques . and 





authoritative information you need on codes, dimensional standards, 
materials specifications, construction details cost estimating, etc. It 


shows you the best types of apparatus for each job brings you 


scores of methods for using equipment for best results, helpful analyses SMALL PUMP 
of the detail f eacl t 


ails of each job, easy-to-follow explanations of every phase 
CAN DO 
Covers these piping fields 


of piping from start to finish. 
Steam Power-plant Piping * Fire-protection Piping B i G T H l N G $ 
Building heating * Oil and Refinery Piping 
Plumbing * Gas Manufacture and Distribution 


Underground Steam Piping * Refrigeration F 0 R P R 0 D U CT 


Water-supply Piping * Hydraulic Power Transmission 


SEE IT 10 DAYS FREE —— — 
í LUBRICATION 
sure; note its wealth of helpful 
diagrams, curves, flow sheets, tables and photographs its practical 


* . 
s the Mode 

and accurate solutions of everyday problems. Return of the coupon ON HYDRAULIC It " th Tuthill I lel L 

below brings you a copy for FREE EXAMINATION. Send for it today MECHANISMS diac MM positive displace- 


McGR AW - HILL FOR FUEL OR ment, internal-gear 
ON-APPROVAL COUPON | rotary pump with the 


LIQUID TRANSFER 


Look over this handbook at your le 


McGRAW-HILL BOOK CO., 330 W. 42 Street, New York, 18 
Send me Crocker’s PIPING HANDBOOK for 10 days’ examina- 


) n approval. In 10 days T will send $7.50 plus few cents for cal seal. Capacities up to 3 g.p.m. at pressures 
delivery, or return book. We pay for delivery if you remit with 
this coupon; same return privilege. 


famous Tuthill mechani- 


to 100 p.si. Ring or foot mounting. Many 
porting arrangements to meet designers’ needs. 


Write for Model L bulletin. 


TUTHILL PUMP COMPANY 


East 95th Street, Chicago Phone: REgeat 4- 
Oks sent on approval in U. S. and Canada only. | » b id 


——— ee ed 


FPE 11-49 | 


Propuct ENGINEERING — Novemser, 1949 











Your product is superb in design, 
performance and appearance, it sells 
readily. But, how about its long-term 
dependability record? It can be no 
better than the motor you select to 
furnish the power. This is a vital fac- 
tor in buyer satisfaction, and your 
future. Place this important respon- 
sibility on a motor you know you can 
trust to shoulder the load, 


Today, millions of Emerson-Electric 
motors are "making their appointed 
rounds" ...quietly and efficiently 
powering hundreds of America's 
most famous products. Many of them, 
long past “pension age”, are deliver- 


EMERSON 
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SPECIFY i i 
EMERSON-ELECTRIC | 
MOTORS FOR | 
DEPENDABILITY EE 


ing exfra years of trouble-free service. 

Important, too, is our ability to pro- 
vide the right motor for your job... 
from the most complete line of 5-h.p.- 
and-under NEMA Standard motors, or 
specially designed motors, utilizing 
the unsurpassed facilities of our 
unique TWIN-GINEERING service. 


Finally, Emerson-Electric dependa- 
bility is not confined to motor per- 
formance. Plant and organization are 
geared for dependable deliveries, con- 
tinuing service. Your inquiry is invited 
as to how Emerson-Electric can shoul- 
der your motor load— dependably. 


THE EMERSON ELECTRIC MFG. CO., ST. LOUIS 21, MO. 


ELECTRIC 


MOTORS + FANS ——=— ——— APPLIANCES 



























Mave PEERLESS ELECTRIC 
— MOTOR DEPARTMENT 


€ When you bring your motor problems 
to Peerless Electric, you add a motor de- 






partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- 
ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 
THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 


Manufacturers of Quality Motors for more tban 55 years. 
Single Phase © Polyphase è Direct Current Motors 


ARE “PEERLESS REGISTERED” 


A New INST-O-MATIC BÉ LAPLANT-CHOATE HYDRAULIC UNITS 


34 Double Self O ALARLE NOW CoR NOUR 








at a New Low Price $5. 


(Subject to quantity discounts) 


GUARANTEED Here's precision engineering and workmanship 
at a price that defies competition. The rugged 
LEAK-PROOF new P-1900 series Wiggins Inst-O-Matic shuts 





Applied or off both ends of the line when uncoupled with 
Static Pressure Minimum fluid loss. Operates with amazing ease Here's valuable information on the complete line of 
and speed. Designed for a great variety of low LaPlant-Choate Hydraulic Products . . . hydraulic 
and medium pressure air, gas and fluid applications. Guaranteed leak- pumps, motors, valves, cylinders and compact 3-in-1 
proof under full pressure, 28 to 30 inches mercury vacuum and extreme control units. The LaPlant-Choate Hydraulic line — 
vibration result of 24 years’ experience in building hydraulic 
Let Us Show You! Wherever you are now using old-fashioned controls for our own earthmoving and land-clearing 
screw-on couplings or any other quick coupling, let us show you how equipment — is now available to provide safe, efficient 
much you can save with Wiggins Inst-O-Matic Couplings, now made in and economical hydraulic power for your heavy duty 
sizes 4g" to 22", open and self-sealing in a variety of metals. To equipment. Get the complete story — send for your 
Equipment Manufacturers: Wiggins Inst-O-Matic Couplings are now copy of BulletinA-1152B ‘i 


widely used in special applications by agricultural, automotive, aircraft, 
heavy industries and on miscellaneous equipment, where performance, 
flexibility and safety are vital. Address confidential inquiries to L | e L A N T " C H 0 AT E M F G s C 0 a | N C 8 
Special Equipment Division, E. B. Wiggins Oil Tool Co., Inc., Dept. PE., 
3424 East Olympic Blvd., Los Angeles 23, Calif. Representatives in 
Principal Cities 





CEDAR RAPIDS èe IOWA 
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| Stainless 
I 
Industry 


WHY is stainless steel equipment becoming 

so increasingly important? WHAT are the 

specific applications? HOW about grade se- 

lection, corrosion resistance, forms available, 

and fabrication? 

The booklets illustrated here (and others 

j in preparation) give you the answers, based 
i on industry-wide data and research by the 
recognized authority on fabrication and appli- 

cation . . . valuable to management and oper- 


i 
f ating men, technologists, buyers, designers, 
a 1 fabricators, and distributors. 
"y Size 812" x 11", the "INDUSTRY BOOK- 
1 | LETS” together contain a number of specially 
wala written articles, many pertinent photographs, | Check me industry Booklets you want, then attach this coupon to your letter- 
5 | charts and tables. Mail the coupon! — 2 | 
| | DEPT. PE-81, ALLEGHENY LUDLUM STEEL CORP., Pittsburgh 22, Pa. 
! ; (check all 7 if you wish) 
i" i C Brewing Chemical Dairy Food Processing 
i ALLEGHENY LUDLUM STEEL ' C tendry [C] Moat Petroleum 
Nb CORPORATION | NAME. —ÁX 
a. Tes Milioni Leading Roducer of P.L. — 
b Hainbat Hls om Ub (orm) CE COMPANY - à 
i PITTSBURGH, PA. . . . Offices in Principal Cities | ADDRESS s j 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 1 cry__ "Ux ee STATE 
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ECONOMY IN \ ec 


MOLDED PLASTICS ? 


it tensité l fend 
There are so many plastics, so many design factors, so many angles ; . i Ll à Á i 
involved in choosing from among the different molding methods e 

that it pays to get the best, most experienced help with your custom 


molding jobs. CONSOLIDATED 


This help is available from the Watertown man virtually on your 

doorstep. He's backed by our 34 years experience and complete ENGIN EERING 
facilities, including a laboratory second to none in the industry, to 

develop, produce and test your part or product to your satisfac- CORPORATION 


tion . . . and your customers'. 
) chooses 


merely in mind . . . phone yow 
Stine an or write vs directly. Here gre the Watertown men 
nearest Watertown man isis —— John W. Witherow, | 
New York —H. A. Rankow, 175 Fitth Ave. trend Vulcanized Fibre Co. 
- ang—National insulations Co. 1927 First Ave., 
isco—G. W. Hormssen, 
ta rre = "tend Vulcanized Fibre Co. 
I.R. 273 Seventh Ave. 
Angeles —Fred M. Foley, 

Detroit—J. P. Greener from Chicago - - rer ren Fibre Co. 
satel Cori F. linn, 866 Hanne Bldg. 2325 East Eighth St. 
Müwoskes — Roger 1. Millor, 729 N. Broadway 


THE WATERTOWN MANUFACTURING CO. 
500 ECHO LAKE RD., WATERTOWN, CONN. 


Extraneous vibration, 
such as encountered on 
moving vehicles or in 
the vicinity of heavy machinery, is disturbing 
to the operation of the tiny, delicately sus- 
pended galvanometers which form the 
nerve-center of a multi-element recording 
oscillograph. Therefore, Consolidated Engi- 


^ | neering Corporation, of Pasadena, California, 
dá * MASS PRODUCTION ECONOMY supplies an "effective-c-of-g" shockmount 


base with each oscillograph it manufactures. 
Large or small, you get the benefits of high produc- 
tion rates and big volume output at FAIRFIELD —the In this moe po — ree 
place where fine gears are produced to meet your MOUNTS, with their principal axes a 


: calculated acute angles to the hori- 
specifications EFFICIENTLY, ECONOMICALLY ! seatel, minimise reteliene! motien due 


* QUALITY PLUS to lateral disturbance. 


Proved by rigorous tests, the "effective-c- 
There is no finer recommendation for the quality of of-g" shockmounting base utilizing BARRY- 
the product you sell than to be able to say that it is MOUNTS protects oscillographs used to 
“EQUIPPED WITH FAIRFIELD GEARS!” 


record such diverse quantities as vibration, 
temperature, pressure, air-speed, strain, brain 
% DEPENDABLE SOURCE OF SUPPLY waves, blood pressure, and telemetering 
impulses, from as many as 36 separate 
Supplier of precision-made, automotive type gears for sources simultaneously. 
thirty years to leading builders of construction, agricul- 


: n Whatever your shock or vibration 
tural, industrial, marine, and automotive equipment. problem, Barry experience and con- 


i i ff 
* COMPLETE PRODUCTION FACILITIES ze adita. URD de ou. Dus cd 
deca : log listing stock BARRYMOUNTS; for 
Unexcelled facilities for producing Spur, Herring- 


i special information, call our nearest 
bone, Spiral Bevel, Straight Bevel, Hypoid, Zerol, ofice or write to 


Worms and Worm Gears, Splined Shafts, anc Differ- 


entials to your specifications. 
= w7 


"FIXE | x — 
FAI RFIEI, PARS, 14 Séey €. — OD 5 Mensch 


FAIRFIELD MANUFACTURING CO. we sgl ori y 
313 S. Earl Ave., Lafayette, Indiana aie me en 
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It takes 1,568,586 loops 


(AND FoRTY minutes) fo make 
a single 51-gauge stocking 


High- Production Full-Fashioned Knitting Machines, 
52'9" long and capable of knitting thirty stocking 
blanks simultaneously, are produced by the Textile 
Machine Works, Reading, Pa. With a total of 14,280 
needles, each of its thirty sections lays a course of 
476 loops in less than a second . . . yet it takes close 
to forty minutes to knit the one-and-a-half million 
loops required for a single 51-gauge stocking blank. 

With so many moving parts, it wasn't easy to ob- 
tain the necessary smoothness of operation at high 
speeds. Precision, balance and long-wearing-and- 
bearing qualities had to be built into each of the 
machine's components — 420 of which are made of 
twelve different Anaconda Extruded and Drawn 
Brass Shapes. 


These shapes, madé of wrought metal, are tough, 
strong, dense-grained and smooth-surfaced, with cut- 
ting characteristics that make them ideal for such 
precision- machined parts as those illustrated below. 
Besides, these parts are now being produced at a sav 
ing of 25 to 30% over the cast-brass sections they 
replaced. 

The cost-paring advantages of Anaconda Extruded 
and Drawn Shapes are not limited to the textile in 
dustry. Produced in copper, brass, bronze or special 
copper alloys, they are available in an infinite vari- 
ety of cross-sections. For further information, write 
to The American Brass Company, General Offices: 
Waterbury 20, Conn. In Canada: Anaconda Ameri 
can Brass Ltd., New Toronto, Ontario. 49109 








p m s nothing skin- PC the beauty 


J. 
Te 


Ld 





Too bad we don't have X-ray eyes . . . we'd be 
spared the disappointment of learning, too late, that 
the things we thought were solid brass—are not. 

Not so with the “China-Brass” lamp illustrated 
above. It’s typical of the entire line of solid brass 
table lamps, floor lamps, and smokers made by 
the Oxford Metal Spinning Co., Inc. of Philadel 
phia, one of the country’s foremost lamp designers 
and manufacturers. 

As a purchaser, you’d be well pleased with its 
handcrafted beauty—the durability of its solid brass 
construction—and, of course, its moderate price. 

As its manufacturer, you'd quickly recognize the 
economy of using solid brass for its metal compo 
nents. For in this plant—which annually produces 


2 
v 


hundreds of different patterns, shapes, and designs 
—not a single stamping or drawing die can be found. 
Instead, coils of Anaconda Spinning Brass are 
sheared to squares, centerpunched, cut to circles, 
and spun by hand. In this way, several hundred 
duplicates of an original design can be completed 
before a toolmaker could get halfway through a set 
of dies. Savings are passed on to the customer. 
Using brass of just the right composition, grain 
size and temper is an important part of this low- 
cost, high-quality program. That’s why “Oxford” 
consistently specifies “Anaconda Brass" —made by 
The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda 
American Brass Limited, New Toronto, Ontario 


of this lamp 


| 
i 
| 
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UNITS BUILT FOR 
HEAVY PRODUCTION... 
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UN USE BARCO JOINTS TO KEEP 


^ PRESSURE LINES F/EY/BIE... 5 in" 


| E 
Barco Flexible Joints provide for expansion and con- 
traction, keep pipes aligned, protect fluid-conveying 
systems throughout transportation and industry 
against interruptions or breakdowns. For over 40 years 
Barco has provided responsive, compensating move- 
ment through every angle. Today, there is a Barco 


5 . . . BARCO JOINTS ON A 
l 7 " i 
Flexible Joint for every need. For more details, write MUD PUMP FOR THE ON PEDS 


Barco Manufacturing Company, 1827 Winnemac Ave- This is one of the many applications using Barco Flexible 
Joints where a flexible conveyor is required for oil, 


nue, Chicago 40, Illinois. In Canada: The Holden Co., steam, air, gasoline, tar, water and other fluids. You 


- will find Barco Joints in oil refineries, steel mills, ship- 
Ltd., Montreal, Canada. yards, working on a wide variety of machines. 


BARCO lA E 
B ^l 


FREE ENTERPRISE —THE CORNERSTONE OF AMERICAN PROSPERITY , 


“MOVE IN DIRECTION” 
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LINEAR ACTUATOR 






\ SYNCHRONIZED 
THRUST 


- FLEX. SHAFT 


TWIN ZZ*ceacot 


for synchronized 





aircraft tab 
control 
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TWIN ZZ»ceG Ot 


keeps unequal 
loads in step 





For aircraft and industrial application the improved 
model Lineator (electric linear actuator) is finding 
ready acceptance as a solution to the problem of pro- 
viding thrust at an identical rate in separated locations. 
The improved Lineator incorporates a unique mechan- 
ical synchronization feature which keeps unequal loads 
positively in step. A light flex. shaft connecting sepa- 
rated units handles only the differential power. 


€ Separation of power units simplifies installation. 
e Reduces power requirement. 
@ Increases service life. 





KIBO —- 


ACCESSORIES CORPORATION 
25 MONTGOMERY ST. + HILLSIDE 5, NEW JERSEY 
6926 MELROSE AVE. * HOLLYWOOD 38, CALIFORNIA 

W. N. WRIGHT * DALLAS, TEXAS 


v 
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NEW SALES 
FEATURES 


with GE SILICONE RUBBER 


s tme GASKET for this inert- 

, arc welding electrode 

holder had to be gas-tight, 

high-temperature-resist- 

ant, and able to insulate 

4,000 volts. G-E silicone rubber proved 
ideal. 


SEALER BARS for this high: À 
speed, bag-making ma- (77 n 
chine must stay resilient L— 7th 
and stable under tempera- l | 
tures as high as 400F. Heat- 

resistant, non-sticking G-E silicone rub- 
ber does the job. 


Kn i 
| e BUSHINGS on the lead-in 
| insulators of the motor 
| | in this washing machine 
Ve must make a leakproof 
seal in oil. Chemical-re- 
sistant G-E silicone rubber stands up al- 
most indefinitely without deteriorating. 


madssa fipoumtimscm 





How can G-E silicone rubber open up 
new sales outlets for you, or help your 
production? Write to Section 6-11, 
Chemical Department, General Electric 
Company, Pittsfield, Mass. 


date 
bM 
} 2E 
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ment on large spindles designed by a 
world-famous builder of precision 
grinders. For extreme accuracy, for 

freedom from vibration, and for en- 
during precision, only sleeve bearings 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bunting Spindle Bearings endure for 
years. Where other complex types re- 
quire a surgical standard of cleanliness 
and a watchmaker’s skill for replace- 
ment, the Bunting Sleeve Bearing re- 
quires only common-sense and the 
& services of a good mechanic. 
The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
lubricated sleeve bearing need not 
acknowledge any superior. No other 
bearing type possesses its simplicity, 
its ruggedness, its ability to deliver 
accurate work for many years. These 
attributes are possessed by the sleeve 
bearing. 
Bunting engineers are at your service 
i whether your problem is a precision 
grinder spindle, an aircraft engine, an 
i automobile engine, or something of 
more or of less exacting requirements. 
Bunting engineers utilize their exten- 
sive experience with bearings of all 
types in their work of designing 
Bunting Cast Bronze Sleeve Bearings. 
The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
Principal Cities. 





What makes a 
K-C 
Electric Motor 


ideal for compressors 


(and other hard-to-start applications) 


Three performance characteristics make the 
K-C Motor—either single-phase, capacitor- 
start or polyphase type—ideal for your hard- 
to-start, continuous-duty application: 

@ High starting torque— over 400% in fractional H.P. 


units, over 300% in integral H.P. units. 


€ High running torque— over 300% in fractional H.P. 
units, over 250% in integral H.P. units. 


@ Full load speed maintained to within 25 R.P.M. of 
rated value at 125% load. 
For long, trouble-free service on the toughest 
job, specify ''K-C''—superior products of 
Kingston-Conley “know-how” and Hoover’s 
40 years of making fine electrical products. 


K-C’s split-phase motors are equally desirable 
for easy-to-start, quick-to-accelerate applica- 
tions. Moderate starting torques, high over- 
load capacities. Available in !4 or !4 H.P., 


with either sleeve or ball bearings, rigid or 
resilient mounts. 


THE HOOVER COMPANY 


Kingston-Conley Division 





66 Brook Avenve, North Plainfield, New Jersey 
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Collector 
Rings 


PERE REESE. 


—A à» 23232333537 


W ELCO Collector Rings are made in all 
sizes to carry currents oí 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. 
The collector rings can be assembled as a unit 
on one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made oí 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
CINCINNATI 10, OHIO 


1624-20 VINE ST. 














Where reliable performance is a prime requirement, depend on 
Automatic Electric Hermetically Sealed Relays. ‘‘Sealed-in” controlled 
atmosphere protects these relays from electrical or mechanical failure 
from varying conditions of temperature, dust, humidity, acid, fungus 
or air pressure—and makes them completely tamper-proof. 


| they're better relays, too! 


The Automatic Electric Relays available in hermetically sealed hous- 


ings include the new, outstanding Class “B” . . . the famous Class “A” 
I ... the small, lightweight Class "Z" ... the tiny, but powerful Class 
i] "S." Hermetic sealing ... highly favored by the Armed Forces ... 


maintains all the quality for which these relays are famed. 





send for circular! 


When you need hermetically sealed relays, call in the Automatic 
Electric field engineer. Meanwhile, for full information, address: 
Automatic Electric Sales Corporation, Chicago 7, Ill. In Canada: 
Automatic Electric (Canada) Ltd., Toronto. 


iil i RELAYS 


Eas 
AUTOMATIC 7 ae 


SWITCHES 
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VERY design engineer has always wished for 

a compilation of design standards and methods 

of design procedure. Many engineering departments 
have gathered material of this kind which they call 


their standards manual. 


The Editors of Product Engineering from the very 
first issue of the magazine gathered, compiled, 


checked and edited such reference sheets. 


Now, in this one practical book, they have brought 
them all together in authoritative form for the use 


of all design engineers. 


HANDBOOK OF 
MECHANICAL DESIGN 


By GEORGE F. NORDENHOLT 


Editor of Product Engineering 


285 pages, 8 x 11, 555 illustrations, $5.00 


HANDY book of time-saving ideas and data 

for the designer of industrial machinery 
and equipment. Everything is boiled down to 
essentials and presented in concise, quick-use no- 
mograms, charts, tables, check-lists, ete. Calcula- 
tions, properties of materials, production factors 
of design, and similar material is well represented, 
and other chapters give a great many basic designs 
for fastenings, mechanisms, drives, controls, etc., 


Special Features 


A special feature is a chapter by S. A. Kilpatrick 
and O. J. Schaefer, of The Glen L. Martin Com- 
pany, on stress calculations for thin aluminum 
sheet sections. 

Other features are standard procedure in the 
design of springs, spring charts, methods for calu- 
lating belt drives, nomograms for engineering 
calculations, and the material on typical designs. 

Over 500 illustrations are included, many of 
which are engineering drawings of design details 
with concise remarks on this distinctive features 
of use. 
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Practical design methods and procedures 
actually used in 
engineering design departments 


JOSEPH KERR 
Assistant to the Editor of 
Product Engineering 










and JOHN SASSO 
Formerly Managing Fditor, 
Product Engineering 


readily adaptable to a wide number of applications. 
This is a book the engineer will use right at the 
drafting board, for quick, ready aid in scores of 
practical design problems. 

Most of the book consists of material that has 
appeared in Product Engineering—special fea- 
tures of great popularity—here condensed, re- 
edited, and brought up to date, and brought to- 
gether in convenient form. 


y/ McGRAW - HILL 
ON-APPROVAL COUPON 


* McGraw-Hill Book Company, Inc., 330 W. 42nd St., NYC 18, NY. a 
B Send me Nordenholt, Kerr and Sasso’s HANDBOOK OF ME- li 
1 CHANICAL DESIGN for 10 days’ examination on approval. In 4 
10 days I will remit $5.00, plus few cents for delivery, or return 
i the books. (We pay for delivery if you remit with this coupon; 4 
1 same return privilege.) 1 
i Nam ...ccco000000000c000000900900990009000900900990000090909 4 
: Add B ..eostotopotocosttott^ssso hus o hse] ott] n : 
i |j": ————— ——— BONg.cesones Btate. cccccee 8 
i Company .....-c0ccvc0000000222999999000909900990020099900009 1 
Position e ` FPE 11-49 I 
1 Books sent on approval in U. S. and Canada only. H 
b 
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W., is it that nobody makes pies like Mother? 
The same apples, flour, sugar, shortening and 
spices, and a cookbook full of instructions in 
the hands of anyone else just do not add up to 
PIE .. . THE WAY MOTHER MAKES IT. 













In Mother's pies, as in good industrial prod- 
ucts, it is the long experience and almost affec- 
j tionate attention to details that make things turn out just right. Those are the very qualities 
i that have built the excellent reputation for STANDARD’S family of SUPERIOR PRODUCTS 
that are the parts and components of a large portion of today’s outstanding appliances and 


automobiles — MOLDED AND EXTRUDED RUBBER PARTS . . . INJECTION-MOLDED PLASTICS 
SECTIONS OR ASSEMBLY PARTS... "STEECHAN" CONTOUR WEATHERSTRIPPING AND 
FLEXIBLE GLASS-RUN CHANNEL . . . LATCHING DEVICES. 


Specify any PRODUCT BY STANDARD and be sure of wound engineering, skilled production 
and dependable supply. 


THE MARK OF A SUPERIOR PRODUCT 


EXECUTIVE OFFICES — 2130 W. 110th ST. CLEVELAND 2, OHIO 
SALES OFFICES—316 FISHER BLDG., DETROIT 2, MICH. 


Plants Located in Port Clinton, Ohio; Cleveland; Ohio; St. Clair, Mich.; Gaylord, Mich.; Long Beach, Calif.; Windsor, Ontario 
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The heart of your hydraulic circuit is the 
power pump. And like the action of the human 
heart, the pump sets up pulsations and pressure 
surges which unless eliminated will cause serious 
damage to and failure of the pump, pipe lines, 
valves, bearings, gears and fittings. 

The Greer Accumulator provides the sim- 
plest and most effective device to smooth out 
pressure surges and dampen pulsations. Further- 
more, the accumulator provides greater opera- 
tion economy by lengthening the service life of 
circuit components and eliminating costly repairs. 

In addition to the applications 
illustrated here, the accumulator is 
ideally suited for boiler feed pumping 
systems, pressure unloading circuits and 
hundreds of other similar circuits using 
hydraulic power. 

The complete story is covered in 
our booklet "Accumulators For Fluid 
Power’, free for the asking, write for 
your copy now! 


Speeder Shovel with Speed-O-Matic Hy- 


draulic Controls and Greer Accumulator 






SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


“Flying Cut-Off” Sheer 
ond Greer Accumulator 


YOUR SYMBOL D OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYN 15, N. Y 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


... use these tested 


design techniques 


Here's a handy reference that 
givés you a thorough analysis 
of the engineering, design, ap- 
plication, and maintenance principles you must 
take into account when working with rubber in 
industry. Whether you're an engineer—de- 
signer—shop superintendent—industrial tech- 
niclan—no matter what your link with the 
rubber field . . . you'll find this concise 
treatment of the physical and chemical proper- 
ties of rubber compounds a handy and practical 


guide. 
JUST PUBLISHED! 


ENGINEERING 


WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


6 reference book gives you the 
practical engineering, application, 
maintenance and design principles of 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other A emn parts used by industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials . . . presents a 
complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
products. 


It shows you how to reduce vibrations 
with rubber mountings—how to deter- 
mine when extruded rubber parts can 
be used—how to use packing and sheet 
rubber, etc. Its tremendous store of 
useful information is ready to help you 
find the right answers, the first time, 


to your specialized design and construc- 
tion problem 


Stage-by-stage procedures show you how: 
© to select and use © to design and install 
rubber adhesives conveyor belt sys- 
tems 
* latex parts can im- e 
to work and use hard 
prove product design subber 


© to engineer and in- eè orrec 
stall V-belt drives B, nm. "M 
* to select rubber — — 


linings to withstand ^ lathe-cut rubber can 
chemical action reduce costs 


SEEITIODAYS'FREE 


gessssssssEESSEIE0SMMEEEIESIESNEEMEESOSUUNMUMSSSOMUUUQ 
McGraw-Hill Book Co., 1nc., 330 W.42 St., NYC 18 
Send me Burton's ENGINEERING WITH RUB- 
BER for 10 days’ examination on approval. In 10 
days I will remit 3 s. pe few centa for delivery, 
or return the e pay for delivery if you 
remit with en on coupon; same return privilege.) 
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PROFESSIONAL 
SERVICES 






S. B. BARNARD, LL.B., M.E. 


Patent Attorney. 


Mechanical, Mete metentes, 
Automotive and Aircraft Paten 
PATENT ANALYSES and INVESTIGATIONS. 


29-28 41st Avenue 
Long Island City 1, N. Y. 





STillwell 4-5428 





THE CARLSON COMPANY 
Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 
12177 Broadway New York T, N. Y. 
Barclay 7-2552 


T. F. ESERKALN 


Engineering Consultant 
Machine Design, Control Hydraulics, Prod- 
uct Development, Production Problems 


2250 North Sixty-Second St. Phone 
Milwaukee 13, Wisconsin Glenview 3-4296 





HERMAN LEWIS GORDON 


Registered Patent Attorney 





Patent Investigations and Opinions 





Warner Buildin 
Washington 4. D. C. 
NAtional 2497 


100 Normandy Drive 
Silver Springs, Md. 
SHepherd 2433 









GEORGE H. KENDALL 


Consulting Mechanical Engineer 
Cost Reduction Studies: Process or Product. 
Redesign Existing Products for Greater Profit. 
Trouble Shooting Production, Design, Cost Problems. 
Specialists Automatie Machinery, Processes, Controls. 
New Developments, Patent Studies, Investigations. 
New Products & Process Engineering Studies 
P. O. Boz 72 (Set. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 


NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MBCHANIOAL, BLBCTRICAL 
MBTALLURGICAL BNGINEBRS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 

lysis, Tests of al] Materials and Products. Plant 
d Services in Special Measurements of 
Sound, Vibration and other. Consultants in 


Design. 
ork City 6, N. Y. 


CHARLES VESELY & 
ASSOCIATES, INC. 


Industrial Designers and Engineers 


Consumers Products 
Commercial Equipment 
Capital or Durable Goods 














Design 
Engineering 
Product Development 


Office: 
197-N. 123rd Street, Wauwatosa 13, Wise. 
Mem. ASME 


Mem. AIIE 


WINDMILLER 
ENGINEERING SERVICE 


MBCHANICAL 
DRAFTING . STYLING 
Existing Products 
Welded Products 
Seminary, Galesburg, IL. 


DESIGNING . 


New Products 
Special Machines 


491 N. 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 


UNDISPLAYED 
(Not arailable for equipment advertising) 
$1.20 a line, minimum 41 lines. To figure advance 
payment count 5 average words as a line. 
Individual Employment Wanted advertising rate is 
% the above rate, payable in advance 
Bor Numbers— Care of publication New York, Chi- 
cago or San Francisco offices as one line. 


Discount of 10% if full payment is 
advance 


made in 


for 4 consecutive insertions 


MACHINE 
DESIGNERS 


Experienced Designers wishing to make 


a permanent connection in Connecticut. 
Capable of designing machines in the 
field of automatic packaging and han- 
dling equipment. Write experiences and 
qualifications to: 


P-1245, 
330 W. 42nd St., 


PRODUCT DEVELOPMENT 
ENGINEER 


Steadily expanding company in the bus and body 
business and desiring to expand into other lines 
desires an engineer to take charge of a small re- 
search annd development division. The man who 
fills this position is between 35 and 45 years of 
age with at least ten years experience in product 
d n and development in a variety of fields. This 
is an opportunity for a permanent position with a 
company now a leader in its field. Give fuil re- 
sume of experience and salary desired in first 
reply. 


Product.Engineering 
New York 18, N. Y. 


PO-1295, Product Engineering 
$20 N. Michigan Ave, Chicago 11, Ill. 


LEGAL NOTICE 
STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
AND CIRCULATION REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24, 1912, AS 
ENDED BY THE ACTS OF MARCH 3, 
1933, AND JULY 2, 1946 (Title 39, 
United States Code, Section 233) 

Of Product Engineering published Monthly at Albany, 
New York for October 1, 1949. 

1. The name and address of the publisher, editor, 
managing editor, and business manager is: Publisher 
McGraw-Hill Publishing Company, Inc. 330 West 42nd 
St, New York 18, N. Y.; tor G. F. Nordenhoit, 
330 West 42nd St., York 18, N. Y Managing 
editor A R. Bright 330 West 42nd St.. New York 
18, N. Business manager W. E. Kennedy 339 West 
42nd we ‘New York 18, N. Y. 

2. The owner is: McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York 18, N. Y.; 
Stockholders holding 1% or more of stock: Curtis 
W. McGraw, Executor of the Will of James H. McGraw. 
330 West 42nd Street, New York 18, N. Y.; James H 











McGraw, Jr.. Curtis W, McGraw and Willard T 
Chevalier, Trustees for: Harold W. McGraw, James H 
McGraw, Jr.. Donald C. McGraw, Curtis W. McGraw, 


all of 330 West 42nd Street, New York 18, N. Y.: 
James H. McGraw, Jr. and Curtis W. McGraw, Trustees 
for Catherine Osmun, 330 West 42nd Street. New York 
18, N. Y.; Edwin 8. Wilsey and Curtis W. McGraw, 
Trustees for James H. McGraw, 3rd. Madison, New 
Jersey; James T McGraw, Jr., 330 West 42nd Street 
New York 18, Y.. Curtis W. McGraw, 330 West 42nd 
Street, New York i, N. Y.: Donald €. McGraw, 330 
West 42nd Street, New York 18, N. Y.; Mildred W 
McGraw, Madison, New Jersey; Grace W. Mehren, 526 
Arenas St., LaJolla, Calif. 

3. The known bondholders. mortgages, and other 
security holders owning or holding 1 percent or more 
of tete) amount of bonds, mortgages, or other securities 
are one 

4. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom 
such trustee is acting: also the statements in the two 
paragraphs show the affant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona 
fide owner 

McGRAW HILL PUBLISHING COMPANY, INC. 

By J. A. GERARDI, Secretary 

Sworn to and subscribed before me this 20th day of 


September, 1949 
[SEAL] ELVA G. MASLIN 
(My commission expires March 30. 1950) 

















"OPPORTUNITIES 


——RATES—— 





EQUIPMENT 
USED OR RESALE 


DISPLAYED 


Individual Spaces with border rules for prominent 
display of advertisements. 


The advertising rate is $8.75 per 
advertising appearing on other than a contract 
basis. Contract rates quoted on request 


inch for ail 


An advertising inch ia measured 7," vertically on 
one column, 3 columns——36 inches—to a page 


P.E 


DIRECTOR 
OF ENGINEERING 


To head engineering and research depart- 
ment of manufacturer of Aircraft 
and Industrial Electro-Mechanical equip- 
ment. Must have proven record of ex- 
perience and ability in this specialized 
field, particularly with regard to mechan- 
ical design. 


Substantial salary plus royalty on new 
designs. 


Forward complete resume to 


P-1031, Product Engineering 
330 West 42nd St., New York 18, N. Y. 


EXECUTIVES 
Interested in Changing Positions 
Make use of our continuous nationwide contacts. 
We offer a unique, confidential & discreet service 
to Executives desiring to contact employers. Write 
for details. 
Mutual Positions Plan Association 


55 William Street New York 5, N. Y. 
(4 Mutual, Non-Profit Membership Organization) 


Engineers - Executives - Technical Men 


Salaried Positions, 94.000 i to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion, will dedo and conduct preliminary negotia- 
tions without risk to present position. Send name 
and address for details. 


TOMSETT ASSOCIATES 
1206-2 Berger Bidg., Pittsburgh 19, Pa. 








REPLIES (Bos No.): Addresa to office nearest you 














NEW YORK: 330 W. 4?md St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
POSITION WANTED 
MECHANICAL ENGINEER, A.S.M.E. mem- 
ber; age thirty and married; seven and one 
half years of engineering experience, involving 
research, designing, development, and experi- 
mental laboratory supervision. PW-1273, Prod- 
uct — 
EMPLOYMENT SERVICE 
SALARIED POSITIONS $3,500-8 5,000. If you 





are considering a new connection communi- 


sate with the undersigned We offer the 
original personal employment service (39 years 
recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is indi- 


vidualized to your personal requirements and 
develops overtures without initiative on your 
part. Your identity covered and present posi- 
tion protected. Send only name and address 
for details. R. W. Bixby, Inc., 268 Dun Bidg., 
Buffa! LX. 
SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service, established 1927, is 





geared to needs of high grade men who seek 
a change of connection under conditions as- 
suring, if employed, full protection to present 
position Send name and address only for 
details Personal consultation invited Jira 
Thayer Jennings, Dept. H, 241 Orange St. 
New Haven, Conn 
BUSINESS OPPORTUNITY 
New products 
are wanted by progressive midwest manufac- 


turer Offers complete manufacturing facill- 
ties and national distribution through mill 
supply and electrical wholesalers. Send full 
product information. Write BO-1229, Product 


Engineering. 
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How Parker-Kalon Helps You 


FIT THE FASTENER TO THE JOB 


To Reduce Assembly Costs 


In designing for lower costs, have you ques- Originators of the Self-tapping Screw, Parker- 
tioned the efficiency of the fasteners you use? Kalon can draw upon 35 years experience in | 
In 7 out of every 10 cases, Parker-Kalon Self- solving application problems — more than a 1 
tapping Screws permit savings up to 50% in million of them. And, with a complete line of 
assembly work hours. Self-tapping Screws for every metal and plastic i 
With P-K Screws, you eliminate such job- assembly, Parker-Kalon advice is unbiased. 
slowing operations as tapping, riveting, nut- Today — call in a P-K Assembly Engineer. Find 
running, and inserts in plastics. But other big out the possibilities of using this simpler, speedier 
advantages — simplified assemblies, lower pro- fastening method in your assembly for cost 
duction costs, and often improved product per- reduction and improved design. Or, mail assem- 
formance — lie in Parker-Kalon’s ability to fit bly details for recommendations. Parker-Kalon 
the fastener to the job. Corporation, 200 Varick St., New York 14, N. Y. 
Remember 
IF IT'S P-K ® 


.. IT'S OK! 


PARKER-KALON® 


SELF-TAPPING SCREWS 
FOR EVERY METAL AND PLASTIC ASSEMBLY 
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MATERIALS 


eee ee QE 
Aluminum Alloys 16, 26, 33, 48, 
8, 75, 329, 335, 
....75, 219, 252, 322, 335-336, 


Carbide Alloys 
Copper Alloys 


Laminated Metals 


Magnesium Alloys 
Molybdenum Alloys 


Nickel Alloys 2nd Cover, 30, 219 


55, 235, 255, 290, 319, 324, 328, 334 
Powdered Metals 


Rubber & Synthetics... .16B-C, 22, 216, 


252, 278, 289, 296, 338, 343 


Stainless Steel...2nd Co 


ver, 30, 32B-C, 
64A, 76, 158, 162, 194, 209, 213, 


32B-C, 41, 64A, 158, 213, 311, 


Tungsten Carbide 


STRUCTURAL PARTS 


32, 54, 179, 230, 234, 252, 258, 
269, 272, 306, 322, 327 


Die Castings. 21, 48, 160, 208. 257, 


Metal Powder Parts 


. . 29, 196, 231, 264, 288, 292 


«02, S9, 75, 171, 108, 211, 217, 
218, 232, 259, 352 


Paints & Lacquers 


Rust Proofing 
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MECHANICAL PARTS 


Accumulators 
Adhesives 

Bearings, Ball, Roller, and Needle 
4th Cover, 9, 37, 60, 65, 74, 77, 80, 198, 
210, 230, 295, 307, 313, 318, 325 


Bearings “Oil-less” ............... 246 
Bearings, Sleeve ..241, 321, 339 
Bellows EV. 34, 45 
Belts ... 70-71, 280, 289, 309 
Bolts, Nuts, Screws and Rivets. . .6, 16, 


23, 32D, 36, 38, 73, 185, 192, 224, 226, 
229, 246, 248, 292, 297, 298, 302, 312, 


328, 346 

MEME. eoecososar as 242 
DENDUM llc cinenxáczkUdeks 252 
Chains ..47, 68-69, 70-71, 193 
Clutches .238, 243, 281, 298, 304, 324 
Coils 300 
Containers 314 
Controls ‘ 264 
Counters ..... 17 
Couplings, Flexible. ..195, 196, 207, 310, 
320 

Couplings, Hose & Tube.....195, 207, 
310, 352 

MEN Vases tau en . 242 
NEM NN LL Los ideas das AU 331 
Fasteners....6, 16, 23, 32D, 36, 38, 73, 


185, 192, 224, 226, 229, 246, 248, 292, 
297, 298, 302, 312, 328, 346 


Filters 


Gages & Instruments......... .20, 173 


Qu ..... 4, 59, 204, 223, 268, 291, 317, 
324, 334 
Bn bs Rees cukan ems sewers 207, 352 


Hydraulic & Pneumatic Equipment 
4, 167, 228, 237, 244, 270, 275, 281, 
288, 296, 332, 344 
BEMMN Lose cit od T 256, 280, 288, 337 
Lubricating Equipment...... 20, 27, 189 
SE a ies seruo ct pRRX 318, 348 


Packings, Gaskets, Seals....20, 27, 32A, 
39, 50, 72, 169, 253, 268, 274, 304, 332 


Plastic Machinery ................ 237 
Pumps ....167, 199, 254, 256, 262, 265, 

275, 330, 332 
T PERRA 32A, 340 
DENM REENER AO S AE 280, 322, 326 
Sheaves & Pulleys........... 14-15, 265 
BEEN .oiscveasxececeslske ERE end 202 


Speed Reducers & Motor Reducers 
14-15, 167, 291, 324 


BENE Le, veocyvsd .62, 208, 276, 285 
ZEN A a cuebeesedueecseeciadin 233 
Testing Equipment ........... 261, 338 
Thermostats . .45, 48B, 268, 272, 286, 314 
WN (oido vavesx dXvatrad 273, 298, 306 
Transmissions....3rd Cover, 52, A 





Valves & Fittings 187, 189, 221, 228, 
260, 270, 275, 323, 330, 332 


Vibration Dampers .310, 315, 334 
Washers vp ..35, 169 
Wire Cloth .......... 242, 277, 280, 296 


ELECTRICAL PARTS 


SONNEN LLco d ser oadex din dE 231 
Brakes ... r iieant cane ae 
ONU rE re nr 2, 28, 58 


Controls & Control Equipment 
2, 10-11, 12-13, 28, 49, 58, 177, 190-191, 
197, 220, 262, 271, 276, 283-284, 288, 
302, 308, 338, 341 


Electronic Equipment . MAU 203 
Instruments . ..56, 271, 338 
Insulators 181, 239, 254, 260 
Lamps . 264 
Magneto .. . 46 
Motors ......3rd Cover, 24—25, 43, 44, 


52, 63, 64B, 66-67, 200, 212, 215, 227, 
240, 251, 267, 292, 298, 331, 332, 340 


Rectifiers ..2, 28, 206, 287 
Wire & Cable ..61, 203, 264 
Wiring Accessories ...61, 203, 231, 236, 

272 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


204, 225, 260, 276, 316 


FABRICATING METHODS AND 


SERVICES 
Balancing . 254 
Bending .. 222, 306 
Cutting ... c AN 
Drawing 29, 326 
Extruding . 335-336, 343 
Finishing ... ...230, 326 
Forming .. 29, 196, 222, 306, 326 


Molding. . .16A, 16D, 31, 40, 48A, 53, 55, 
235, 252, 255, 290, 319, 324, 328, 334, 


343 

ZEN LL ood stixeas or eoduP PIE 306 
Stamping...29, 196, 233, 264, 272, 285, 
292, 306, 326 

VENE Corevi kc eo RS A 245, 266, 279 


ENGINEERING AND PRODUC- 
TION SERVICES 


65, 230, 233, 288, 345 


BOOKS 
286, 294, 300, 308, 310, 326, 328, 330, 
342, 344 
TRANSPORTATION 
256 








348 





IT’S NEW 
IT’S VALUABLE 


“TREE. (X ; 



















THE YEAR'S 


mr E 


"BEST SELLER” on Decal Nameplates 


Meyercord's "Mark-It" Manual hits the "Best Seller" 
lists! In just nine months this authoritative guide has 
become a "bible" on product identification. Leading 
manufacturers call it the most complete Manual on 
Decal nameplates ever published. In 29, full-color 
pages, it tells how America's foremost products are 
Decal-marked by Meyercord—to save time, labor 
and material—to provide colorful brand recognition 

. to give a product permanent identification that 
sells, with nameplate Decals 


Executives! DECAL NAME PLATES ARE 
YOUR "BEST SELLER" ON DURABLE GOODS TOO! 
Meyercord Decals are 24-hour a day, year-in, year-out sales- 
men! In full color, they sell for the life of your product! Applica- 


tion is fast, easy, economical. Investigate Meyercord Decals today. 
Learn how they can SAVE and SELL—for you! 


Write for your FREE copy today. See how hundreds 
of durable, washable Meyercord Decals are used as 
trademarks, instructions, charts, diagrams—in all sizes, 
colors, designs. Learn how easily they are applied at 
production line speed on metal, glass, wood, china, 
plastics, leather, rubber, crinkle—curved, flat or flex- 
ible surfaces. Find out how and where Meyercord 
Decals are used for lasting adhesion despite vibration, 
acid, fumes, hard use and wear. Executives! For your 
FREE copy, write Dept. PE-11. 


World's Lorgost Docol Manufacturer 


i, MEYERCORD: 


5323 W LAKE ST CHICAGO 





MOST COMPLETE DECAL MANUAL 
PUBLISHED ON PRODUCT IDENTIFICATION 





SEND FOR 
YOUR 
—— Sl: 12 


" 


3 


ADVERTISE * IDENTIFY + .DECORATE + WITH MEYERCORD DECALS 
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ADVERTISERS INDEX 








Accurate Spring Mfg. Co. ....... 208 
Acushnet Process Co. ........... 252 
Advance Foundry Co. .......... 306 
Aeeqip CUR ......... rrr 207 


Airborne Accessories Corp. ..... 338 
Air Express Division of Railway 
Express Agency .............- 256 
Ajax Flexible Coupling Co....... 320 
Alan Wood Steel Co. (Permaclad) 194 
Allegheny Ludlum Steel Corp.... 333 
Allen-Bradley Co. ............ 283-284 
Allied Research Products, Inc.... 214 
Allis-Chalmers Mfg. Co. 
Aluminum Co. of America—Die 


EEN Cbs vse ciccdedctsreetes 48 
Aluminum Co. of America— 

EMEN cL e Ce rRx vn E S HERR 16 
Aluminum Industries, Inc. KE Nds 179 
American Brass Co.......175, 335-336 


American Chain & Cable Co., Inc. 246 
pe EET 274 
American Hard Rubber Co....... 216 
American Hot Dip Galvanizers 


REPRE Pe .. 220 
American Machine & Metals, fne. 

aD M QE coccicesersscná 173 
American Magnesium Corp. ..... 282 


American Manganese Bronze Co.. 252 
American Metal Hose Branch, 
American Brass Co. .......... 352 
American Non-Gran Bronze Co. 322 
American Screw Co.............. 73 
American Steel & Wire Co.....32B-C 
American Welding & Mfg. Co.... 279 
Amplex Mfg. Co., Div. Chrysler 


DEM .Louecoesscancsndasdaqashs 65 
Anti-Corrosive Metal Products Co. 

NE T Hom ERR ee 
Arkwright Finishing Co. — áÓ N 
Armco Steel Corp. ........... 162, 217 


Armstrong Cork Co. 
Packings & Seals). . 


Armstrong Cork Co. (Industrial 
Div. Aule) ............-* 


Arwood Precision Casting Corp.. 272 


(Gaskets, 


Atlantic Steel Co................ 288 
Auburn Button Works, Inc....... 290 
Austenal Laboratories, Inc........ 258 


Automatic Electric Sales Corp.... 341 
Automotive & Aircraft Div. Amer. 


Chain & Cable Co., Inc........ 264 
Automotive Gear Works, Inc..... 317 
Balulte QUIM ..... eve . 16A 
Baldwin-Duckworth Div., Chain 

ZEE WR. eeciekáseht 70-71 
Baldwin Locomotive Works . 261 
Bares BES, Go............ 337 
Barnes Co., Wallace, Div. Ass so- 

ciated Spring Corp i ead d 62 
Barnes-Gibson- Raymond Div., 

Associated Spring Corp. 276 
Barry Corp. ....... Á 334 
Bath Co., Cyril...... 222 
Bear Mfg. Co. T 254 
Beryllium Corp. . ane i 308 
Bethlehem Steel Corp. 350 
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Brady Products, Inc., F. E........ 256 
Bridgeport Brass Co........... 75 
Brown & Sharpe Mfg. Co........ 199 
Brown Instrument Co. .......... 271 
Bruning Co., Inc., Chas.......... 316 
Bundy Tubing Co. ............. 259 
Bunting Brass & Bronze Co...... 339 
Cambridge Wire Cloth Co....... 280 


Carlyle Johnson Machine Co.... 238 
Carnegie-Illinois Steel Corp... ..32B-C 
Carpenter Steel Co. ............. 76 
Cash Valve Mfg. Corp., A. W.... 260 
o O ON A quucecrvexeses 268 
Chase Brass & Copper Co., Inc... 329 


Chicago Rawhide Mfg. Co........ 169 
Cie @ Ga, GW cissie ic See 
Cleveland Cap Screw Co.......... 246 
Coen BI O TETE 34 
Climax Molybdenum Co. ........ 290 
Columbia Steel Co. ............ 32B-C 
Continental Screw Co. .......... 192 
CHEDIBM OL Je. ......... 300 
GPE Lcccrisacipesusyeneseia 187 
Curtis Universal Joint Co. ....... 288 
Dayton Rogers Mfg. Co. ....... 292 
De Laval Steam Turbine Co...... 167 
Delco Products Div., Gen. Motors 
CENE LE ede. ca ends és 251 
Denison Engineering Co. ....... 292 
Dial Light Co. of America....... 264 
Diamond Chain Co., Inc. ........ 193 
Diefendorf Gear Corp. ......... 268 


Dixie Cowdrey Machine Corp.... 288 


DOGS MUR: COP onc cc ccccccnss 318 
Doehler-Jarvis Corp. ............ 21 
Dow Chemical Co. ........... 40, 42 
Dow Corning Corp. ........... 181 
Driver-Harris Corp. ............. 203 
KENN D Leeeeanavatecusons 220 


Durez Plastics & Chemicals Inc... 55 


Eagle Signal Corp. ............. 306 
Eastman Kodak Co., Industrial.. 225 
Eaton Mfg. Co., Foundry Div.... 32 
Eaton Mfg. Co., Reliance Spring 
Washer Div. 


Electric Auto-Lite Co........ 16D, 160 
SY SN MIO dnc wien ccavvane 322 
Emerson Electric Mfg. Co....... 331 
Exz-Cell-O Corp. ................ 268 
Fairfield Mfg. Co. ...... T 334 
Farrel-Birmingham Co., Inc...... 223 
Fasco Industries, Inc............. 212 
Fawick Airflex Co. ............. 243 
Federal Bearings Co., Inc......... 74 
Federal Mogul Corp. (Equipment) 241 
Federal Tool & Mfg. Co......... 264 
Felt Products Mfg. Co. .......... 268 
SP. SE ueceevidancasesétua 286 
Flexo Supply Co., Inc........... 256 
1949 


Foote Bros. Gear & Machine Corp. 52 
Fulton Sylphon Div., Robertshaw 


—Fulton Controls Co.,......... 45 
Galland-Henning Mfg. Co....... 228 
I Lees e ecdccuceves 262 
Gear Specialties ............... 59 
General Controls Co.............. 272 
General Electric Co., Apparatus 

WU a aceavecs 10-11, 24-25, 43, 49 


General Electric Co., Appliance & 
Merchandise Dept. ............ 


General Electric Co., Plastics Div. 31 


General Electric Co. Plastics Div. 
(Silicones Rubber) ............ 338 


Geuder, Paeschke & Frey Co. Con- 


MUN  oenesécsotesnckio2bs 29 
Gits Bros. Mfg. Boro xEED 20 
QUU QUNM Loisoxsccasaexatt 4 
Goodrich Co, B. F. (Rivnut).... 6 
Goodrich Chemical Co, B. F. 

o recon ctacadaedecascasa 22 
Graphite Metallizing Corp........ 246 
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& The 50,000 psi minimum yield 
point of Mayari R is approximately 
double that of plain carbon steel, 
permitting higher working stresses. 





1] Corrosion-resistance 


The atmospheric corro- 








sion-resistanceof Mayari 
R is 5 to 6 times that of 
, plain carbon steel and 2 
* to4 times that of copper- 
bearing steel. 


UT. 


It has advantages of alloy 
steel without the expense of 
heat-treatment. Mayari R 
* can be worked hot or cold 
in the as-rolled condition. 


Workability 


Mayari R can be formed, 
sheared, punched, drilled, 
and welded by the methods 


“lees used for carbon steel. 





This versatile high-strength, low-alloy à 
steel is helping to improve the designs of 

a great variety of products including rail- Available in many forms 
road cars, motor vehicles, industrial equip- 

^ Mayari R is produced in 

sheets, strip, plates, bars, 


ment, fabricated structures and household 


items. For full information on the properties 





and applications of Mayari R write for a structural shapes, and 


I cold-formed shapes. 
copy oí Catalog 259. cold-formed shapes 


t 


Comparatively low cost 


"S 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


The initial cost of Mayari R is 
little more than that of carbon 
steel. This difference is fre- 
PE: quently offset by savings in 


deadweight and maintenance. 





Mayari R xala T ipl- Tonger. longor lading 
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make it flexible 
and pressureproot 


Are you plagued with piping that must move, that vibrates, 
or has connections that are out of alignment? 


Whether it carries fluids, gases, semisolids or steam, there's a 
type of American Seamless Flexible Metal 'Tubing or Flexible 
Metal Hose to do the job. Neither heat, pressure nor corrosion 
presents a problem. 


American Seamless Flexible Tubing is made of seamless corru- 
gated tubes of bronze and other workable metals, in standard 
sizes from !," up. They are reinforced with one, two or three 
pressure-resistant coverings of wire braid. American Flexible 
Metal Hose is made of spirally wound continuous strips of 
brass, bronze, aluminum, steel and other metals in 14” to 12” 
I. D. sizes. 


For illustrated literature, or the help of our Technical Depart- 
ment, just address The American Brass Company, American 
Metal Hose Branch, Waterbury 88, Connecticut. In Canada, 
The Canadian Fairbanks-Morse Co., Ltd. 


49293 
Steam to the moving platens of this hot plate press, 
mode by Williams, White & Co., of Moline, Ill., is 
carried through these 2” I. D. Bronze American 
Seamless Flexible Metol Connectors 


wherever connectors 
must move 


FLEXIBLE METAL HOSE AND TUBING 
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On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 
operation . . . for every operator . . . the right speeds for each 
change in the consistency or shape of the material being processed. 
Such variable speed operation pays off in higher rates of production, 
a more uniform better quality product and more efficient performance 
of your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in an 
all-metal, mechanical variable speed unit whose compactness and 
durability are extra features which help you make a good job better. 
And nowhere else will you find variable speed drives that are so flex- 


ible, so easily adaptable and in such a wide range of types and sizes. 


For example, look at the plastic forming machine shown below. The 
Speedranger, on the drive unit incorporates an electric motor, a 
variable speed unit and a gear reduction . . . all standard Master 
units that easily combine jinto one compact, ințegral power ALITA 
This provides exactly the right speed. the right features, in a unit that 
you can mount right where you want it. 

Probably you will not need this same combination of features. 
However, the next time you need a drive for material processing, 
handling, and conveying equipment; mixers and agitators; welding- 
positioners; machine tool drives; testing and calibrating equipment 
. .. to name only a few ... . see what a really remarkable job Master 
Speedrangers can do for you. Write for Data 7525, new twenty-four 
page booklet on Speedrangers. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


especially when you use 


PEEC TT. 


MOTOR RANGER REDUCTION 
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How TIMKEN’ bearings help 
8-spindle Mult-Au-Matic 
give accurate, chatter-free operation 


n the Bullard Mult-Au-Matics 
below, production moves in 
a continuous merry-go-round, as 
eight spindles carry the work pieces 
successively through a wide range 
of operations performed by the 
tool-carrying heads. Precision 
operation depends on perfect co- 
ordination and extreme accuracy 
of all working parts. That's why 
Bullard mounts all eight spindles on 
Timken* tapered roller bearings. 


Timken bearings, pre-loaded for 


maximum precision, hold each 
spindle accurately positioned and 
in rigid alignment. High thrust 
loads due to vertical mounting are 
no problem, since Timken tapered 
construction carries both thrust and 
radial loads in any combination. 
The line contact between the rolls 
and races of Timken bearings gives 
the spindles maximum support, 
with no chance of deflection. 


Timken bearings are made of the 
finest steel ever developed for 


tapered roller bearings — Timken 
fine alloy steel. They're manufac- 
tured to incredible precision, fin- 
ished to amazing smoothness. 
Make sure that the trade-mark 
“Timken” is on the bearings of all 
the machines you build or buy. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: 
"TIMROSCO". 


I bis symbol on a product mean; 
its bearings are tbe best. 


THE BULLARD co 


Matic spindles on Tj, * mounts Mult. Ay. 


m. . 
&reater Precision, Tim hen bearings, For 
“sed on Mult. 


ken bearings h 


: ave 
-Matices since 1 


$32, 


NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


Until now, the Timken “Zero” bearing has been the last word in 
bearing accuracy. Now Timken offers industry the "Double-Zero" 
bearing—tuwice as accurate as the “Zero”! Maximum run-out of 
the new "Double-Zero" bearing is only 75 millionths of an 
inch — ba/f the 150 millionths run-out of the “Zero” bearing 


What an opportunity for manufacturers of machines where 
extreme accuracy is essential! Available in standard single 
row types, up to 10” O.D. Write for further information 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL — AND THRUST LOADS OR ANY COMBINATION 





